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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACGOOB), Janis Carson (AB2RA) 


Editor’s Comments 


I Miss Shortwave 

Years ago there was a new product review 
written by Byron Goodman in QS7. In the 
review, By mentioned something to the effect of 
“...why limit yourself to the narrow slivers of our 
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spectrum when there is an entire world either = 
side of our bands? ...” | 


These days, our bands are just about all there 


ison HF. When I got my first good receiver, an 
S-20R that replaced a junky Knight Span Master, 
there was something interesting to listen to 24 hours every day and I learned the 
value of Q multipliers and phase shifters to help getting rid of heterodyne 
interference. I learned the code by copying on the Maritime Mobile bands. Now, 
65 years later, tuning out of our bands reveals Meg after Meg after Meg of band 
noise and little else. CQ magazine does still feature a Listening Post column that 
has shortwave broadcast listings, but most are in languages I don’t understand, or 
loud propaganda from RCI, or uninteresting syndicated broadcasters, or illegal 
pirate transmitters. A recent column in the July 2020 issue of CQ mentioned how 
the huge Sheperton transmitter site that used to serve Radio Australia has been torn 
down, and it seems like every month another country leaves the air. The aero 
mobile bands are still active, but there are only so many position reports I can listen 
to before it becomes tiring. 

All of this makes it that much more important to keep our HF transmitters, and 
especially classic AM transmitters, active. 


73, Keep Those Filaments Lit! NODMS 
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Cover: This is a color view of the craftsmanship that Mike Bittner (WGMAB) 
used when he built a replica of a 1928 regen for last month’s issue, using genuine, 
all-vintage parts he had been collecting over the years. 
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The ORP Signal Booster 
(40 Watts - 9 Pounds - 40 Meters) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym1@gmail.com 


Background 

The amateur radio hobby offers 
numerous activities. I’ve experienced only 
a few in my 65-plus years in the hobby. 
At the top of the list is making lasting 
friendships. Friends are developed from 
club meetings, on-air QSOs, emails, 
landline QSOs, and hamfests. This year 
has been the exception for hamfests. To 
date, all of them have been canceled due 
to the pandemic. 

During a National health pandemic 
ham activities are extremely valuable. 
After providing for the family needs the 
hobby allowed my gray matter to escape 


to the work bench to design and build 
ham related gear. This is more than an 
activity for me. You might say it’s my 
passion. 

For some time now I’ve wanted to 
build yet another amplifier. Yes, you read 
it correctly, but this time the amplifier 
would be housed in a Heathkit HW-8 
cabinet. The main issue causing the very 
long delay in this project was finding the 
correct power transformer. It’s obvious 
that a “standard” power transformer just 
wouldn’t fit without chopping a large 
hole in the cabinet top. 

Enter the toroid power transformer. 

One day while surfing eBay I came 
across a toroid power transformer. Its 
size, weight, and specifications were 
exactly what I needed for the project. To 
top off this find, the price was only $32 


by International and in my possession for 35 years. The switches and lamps are 
mounted high, allowing room for the power transformer. 
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Figure 2: This view gives a good perspective of the power transformer. Other major 
components are shown in their locations. The Load capacitor and its coupling were 
later changed due to a failure with the original capacitor. 


including shipping. 
Amplifier 

Several tubes were investigated for this 
project. I wanted a tube that would deliver 
between 30 and 40 watts output. The 
807 was selected because I had very recent 
experience with that tube, as used in 
reference 2. Other tubes, like the GLG or 
6146, would have worked but the 807 
offered the best physical challenge. There 
is nothing like a good challenge. As a 
matter of fact, this entire project offered 
a significant challenge! 

The 807 in this project was configured 
as a Class C amplifier to CCS (continuous 
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commercial service) ratings specified in 
igterence i, pages 26. and 127° Dhe 
circuit closely resembles the circuit in 
reference 2 with the exception of the 
bias. Instead of grid leak, a fixed grid bias 
is used. 

No grid resistor is used in this design. 
The grounded cathode is another first for 
me. Usually the cathode is keyed along 
with the driving RF signal. The effects of 
this change are discussed later in the 
article. 

The tube was mounted as in reference 
2, with socket pin #2 at the top. This 
places the grid structure with the long 
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sides in a vertical position and reduces 


the chance for grid sagging. 


The pi network uses a 250pF “Tune” 


capacitor. A smaller capacitance unit can 
be used since the amp is only for 40 
meters. A 75pF unit would work well. 
Inductor L1 is a toroid-based coil. The 
core is a red type T-157. Its O.D. is 1.5", 
I:D.. 7/8" andhermhr 0.5". “Uhe*core iis 
wound with 24 turns of #16 Formvar 
copper wire. The inductance is 8.5pH. 
The inductor is mounted to a coned 
ceramic that is attached to the inner side 
wall. The “Load” capacitor is a BC type 
with only 400pF max. An additional 
200pF low voltage disc ceramic was added 


for proper loading. 


Switch $3 is a standard size DPDT 
toggle switch. The circuit diagram shows 
the switch in the bypass position. In this 
position the low power QRP signal is fed 
directly to the antenna system. The 
amplifier’s power can be either on or off 
with S3 in the bypass position. 

Power Supply 

The power supply is a very conventional 
design. The power transformer, being a 
toroid-based unit, is another first for me. 
The transformer is a model AN- 1T250 
manufactured by AnTek Products 
Corporation, 201-991-3300 4tmc 
windings include two 115 VAC 
primaries, two 6.3 VAC, 2 amp secondary 
windings, and two high voltage windings 


Figure 3: This view shows the result of what can be achieved with good planning. 
All the real estate is filled. The bias module is mounted in the center. All other major 


components are easily identified. 
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From TX 


200 


Figure 4: The amplifier has an unusual grounded cathode and no grid resistor. 
Additional load capacitance was needed for proper loading. 
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Figure 5: The multiple windings from the power transformer are marked with letters 
directly related to the insulation color. Three filters are used for increased voltage 


safety. 

rated at 250 VAC and 150 mA each. The 
transformer weighs 3 pounds, 15.2 
ounces with a height of 2 inches and 
diameter of 4.5 inches. The transformer 
is delivered with two round rubber pads, 
a round steel top plate, and a large bolt 
with a washer and a nut. 
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The DC is filtered with three 47-nf, 
350-volt capacitors. Using just two filters 
would work if the capacitors could handle 
a somewhat higher voltage than their 
ratings. So, being on the safe side, a third 
capacitor was placed in the series string. 

The bias transformer is a unique unit. 
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It was extracted from a wall wart. It was 


in the junk box already removed from its 


case, so there was no history. 
Fabrication 

The main chassis is made of 1/8" 
aluminum with dimensions of 8" x 6.5". 
Two aluminum right angle brackets 
measuring ¥2” x 4” x 8" are mounted one 
each to the front and rear panels. The 
new panels are made of 0.050" aluminum 
and were made by tracing one of the 


original HW-8 panels. 


SS = SS SS 
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Figure 6: The high voltage power supply component 


Two small right angle brackets were 
made for the tube socket and bias module. 
The tube socket and bracket were pre- 
wired before mounting. That included 
bypass capacitors and 5" leads for the 
cathode, screen and grid connections. 
The filament connections were connected 
directly from one of the filament windings 
just prior to mounting the assembly. 

The “Load” capacitor is mounted to 


the inner wall using metal screws for a 
good ground connection. Its control shaft 
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s are mounted to a piece of 
aluminum. The four rectifiers are connected to a terminal strip. The screen 
resistance is made from two 22k, 10 watt resistors mounted to terminal strips. 
Terminal strips are also used for the filter caps and resistors. 


isn’t horizontally 
aligned with the front 
panel shaft so a bellows 
coupler was needed for 
proper operation. 
The. bias 
former and all its re- 
lated components are 
mounted together to 
form a bias module. 


This was done to con- 


trans- 


serve valuable real es-_ 
tate. Saving real estate 
also included the high 
voltage power supply 
components that were 
mounted to an alumi- 
num sub chassis. This 
assembly is attached to 
the top plate for the 
power transformer. 
The HW-8 cabinet 
doesn't include 
ventilation holes. It 
just wasn’t necessary 


with the. Heath solid state. QRP 
transceiver. The 807 will dissipate power 
in either the “DC ON” or DC ON” plus 
RF input” conditions. To vent the heat, 
an array of holes were drilled in the top 
cabinet half directly above the tube’s 
plates. The array is 8” x 13” with 1/8" 
hole sizes. 
Operation 

This 807 amplifier is designed using 

CCS Class C ratings as specified in 
‘reference 1. The tube’s cathode is not 
keyed and is grounded through the 200 
mA meter. 

After the AC power is applied, the tube 
is allowed to warm up. When the DC is 
switched on the grid current will rise to 4 
mA and the cathode current will increase 


to 60 mA. With no RF input there will be 
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Figure 7: A right angle bracket holds all the bias components. 
The 25k trim pot, filter capacitor, and top terminal are 
attached with epoxy. The rectifier diode is on the back side. 


no RF output from the amplifier. After 
applying RF (5 watts) the grid current 
will drop to 3 mA and the cathode current 
will increase. The “Tune” control will 
dip the cathode current and the “Load” 
control can increase the cathode current 
to 110 mA yielding an RF output of 40 
watts. 
Transceiver Operation 


Although this amplifier has the look of 
a companion to the HW-8, it WILL 
NOT function with the HW-8. In fact, it 
won’t function with any transceiver. With 
a few modifications it can be made to 
operate with the HW-8. 

The mods would include the following. 
Switch S3A-B must be replaced with a 
DPDT relay with a coil voltage of 12 
VDC. Install a jack on the rear panel and 
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Figure 8: The rear panel has the two RF connectors and HI LO switch mounted low. 
This gives ample space for the 807 to be mounted high. The fuse is mounted 
internally using a fuse block. A standard fuse holder would have projected too deeply 


inside. 

connect it to the relay’s coil. One side of 
the coil is grounded. This jack will be 
cabled to the HW-8. 

In the HW-8, remove relay RY-1 (a 
SPDT relay) and replace it with a DPDT 
relay with a 12 volt coil. One set of 
contacts will replace the set from RY-1. 
The second set will be connected to 12 
VDC anda new rear panel jack. This jack 
will be cabled to the amplifier and will 
control the new relay in the amplifier. 

With the reconfigured HW-8 driving 
the modified amplifier, the QRP signal 
will not be available. If the QRP signal is 
desired with the new set-up the cable 
must be removed or one additional switch 
installed to open the cable line. 

~ Comments 

As stated earlier, this project was a 
significant challenge. Having stay-at- 
home advisories from the local officials 
during the virus pandemic can drive us 
up the wall, so-to-speak. This ham activity 
was very good medicine. 
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The use of a toroid power transformer 
in amateur gear is well worth the effort 
and surly a dollar savings. Also as I have 
shown many times in past articles, 
miniature switches and toroid inductors 
work extremely well in RF service. The 
switches can handle high voltage and 
current and the inductors are smaller 
than air wound inductors and can be 
placed very near the grounded walls and 
chassis. 
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The Viking II Part 5: EFJ Factory Mods, the CDC 
Version, and WARC-Band Operation 


By Janis Carson, AB2RA 
61 Rothermich Rd. 
Ithaca, NY 14850 
AB2RA@htva.net - 


This article sums up my odyssey on 
multiple Viking II transmitters, plus a 
CDC model, and documents some lessons 
learned in the process over the last year. 
The earlier work is available in ER# 367, 
368, 369, and 370; get back issues for 
neutralization, LV fuse, etc. The work on 
the CDC yielded some surprising results 
regarding the audio chain and frequency 
coverage of the Johnson Viking series. I 
also studied the Johnson factory “A,” 
“B,” and grid-block keying modifications 
and found them very effective compared 
to popular non-factory mods. Johnson 
really got the modifications right when 
they provided revisions for field updating 
early equipment they had sold previously. 

If you have a Viking I or CDC, you will 
have to compare the schematics and figure 
out different parts numbering from this 
article, which is based on the Viking II 
schematic. I recommend that you study 
the schematics for ALL of the Viking I, 
II, and CDC variations. '! 

In the end, you can own a fully updated 
final version Viking II with all the 
problems solved by E. F. Johnson factory 
mods. NEVER dive into mods before 
you get something running stock first! 

Obtain some grease packets from 


1. Hi-res scan (TNX WA2LXB): 
https://wireless-girl.com/Projects/ 
AMTransmitters/ 
JohnsonVikingIICDCManual.pdf 
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Palstar to end noise and intermittent 
contact on the roller inductor, and 
lengthen its life. This will work on your 
antenna tuner too. (TNX WA2LXB) 
Apply sparingly only to the slider rail to 
lubricate the roller, and run the inductor 
to maximum and minimum positions to 
distribute a fine film. Do NOT allow any 
to get on the coil windings. Its conductive. 
Sec: 

http://www. palstar.com/en/grease/ 

IMPORTANT: DoNOT install a tube 
shield on the bias rectifier to prevent 
arcs to L7! Also, dress L21, C32, and 
C46 away from L7 to prevent similar 
problems. 

If the 10 meter tuning is out of range 
on the plate tuning after installing the 
neutralization mod, slightly stretch the 
turns of L8 to reduce its inductance and 
try again. NOTE: Mechanical alignment 
of zero on the dial is full capacitance of 
C29 and maximum inductance of L9, 
the roller inductor. The Viking II 
maintains circuit Q across all its tuning 
range, unlike the fixed taps on the 
bandswitch of others. 

Use the D-labs PTT kit, not the EFJ 
mod.? 

The Johnson “A” Modification, 
December 1952 

The Viking I (built from 1949 to 1952) 
has big differences besides the 4D32 final. 
The 4D32 final was biased to cutoff. The 
Viking I did not include a clamp tube or 
many of the T'VI measures in the Viking 


2. https://www.youtube.com/ 
watch?v=GJ2bpX45XgM 
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Figure 1: Simplified mods by AB2RA for Viking II audio; component numbers are 


original to the EFJ Viking II transmitter. 


II. Early Viking IIs did not have the 
clamp tube either. The Viking II was 
manufactured between 1952 and 1957. 
The 6146 RF stage screen voltage source 
of the early production Viking II was a 
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second slider on the large power resistor 
R13. Unlike the 4D32, the RCA 6146 
specs grid 2 at 250V maximum. I have 
found no documentation on how to adjust 
the second tap. Factory mod “A” is on 
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the BAMA web site to replace the obsolete 
resistor with a clamp tube, which mounts 
underneath the chassis on the 160 meter 
coil screws. It is rare to encounter a 
Viking II lacking this mod. 

The Johnson “B” Modification, 

April 1953 

1953 — 1957 production has A and B 
mods done. Bulletin #3-1 is listed on 
BAMA under the Viking I directory, but 
it is essential to include very important 
updates for RF stability for installation 
in your Viking II, regardless of what you 
decide to do with the audio. It installs 22 
ohm resistors on the 807 plates, a 56 
ohm resistor in the 6146 screens, a resistor 
on the bandswitch, and adds C56 (a 0.1 
uF capacitor) to the clamp tube circuit. 
The capacitor keeps audio out of the 
clamp tube circuit. The modification also 
replaces an RF choke with a different 
style on the VFO socket for better 
filament voltage. It adds an antenna relay 
connector (the infamous crystal socket 
on the back panel). See: 

http://bama.edebris.com/download/ 
johnson/viking1/modification-b/ 
Johnson%20mods.pdf 

Check to see that ALL of the mods are 
done. This modification also changes the 
audio system in the Viking I and early 
Viking II from a pentode-output 6AU6 
to a triode-connected GAU6, as in later 
Viking IIs. Frequency response is 250 to 
3000 cycles with lower distortion. The 
6AQ5 driver mod shown is not from the 
EF] factory. Comments on the audio 
driver are at the end of this article. 

The Johnson Grid-block Keying 

Modification 
The ARRL volunteer monitors are 


3. http://bama.edebris.com/manuals/ 
johnson/viking2/ 


screen%20clamp%20regulator 
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currently enforcing key clicks. intend to 


use the Viking II often on CW and the 


WARC bands. If you only operate 


AM, you may not need to do this mod. 
Downside: the OSC and BUF meter 


tuning have subtle swings now, but the 
receiver S meter can be used to peak the 
OSC and BUF tuning, until the normal 
GRID reading is sufficient to complete 
the tune-up. This is evident on 160, 60, 
and 30 meters, but all other bands are 
unambiguous. 

This mod keys the Pierce crystal 
oscillator very softly. The VFO keys 
perfectly. Note that a cathode keyed VFO 
must be modified to work with a grid- 
block keyed Viking II. 

The 122 VFO is the most stable, simple, 
single-tube VFO of its era. The VF-1 was 
a cheap, unstable knockoff with inferior 
parts and mechanical design, but it can 
be adapted for grid-block keying using 
these mods. The DX-100 used the VF-1 
design, with an even longer switch shaft 
resulting in frequency jumps, in addition 
to the drift. An external VFO lowers 
drift. 

The stock Viking I and II used cathode 
keying on CW. When I was a teenager, I 
lived a few blocks from 4 active hams, 
and never got a complaint about my 
Viking II key clicks. One of the hams had 
a DX-100 (1955, then 1957 - 1960 the 
DX-100B) with clicks that caused 
problems for all of us. I installed the 
Heathkit factory grid-block keying 
modification in his rig. It caused 
“backwave” because the VFO was on 
whenever the plate switch was on, due to 
leakage through to the antenna. It made 
break-in operation impossible, but it 
solved the key clicks. EFJ used a more 
complex circuit that allowed full break- 
in operation because it also keyed the 
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Figure 3: RF waveform of about 5 mS 
rise and fall times reduces key clicks. 
Horizontal time base: 5 mS/div. 
Upper trace: 6146 grids RF. Lower trace: 
Key closure. 

Increase C205 for longer rise and fall 
times. 


; io # 
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Figure 4: Time Sequence Keying 
Operation with RF output and VFO 
operation: Timebase: 10 mS/div, Ext. 
triggered on key closure. Upper trace: 
6146 grids RF. Lower trace: V6 grid 
drive from VFO. (Ignore DC bias level 
shifts on lower trace.) Note that VFO 
starts before RF output, and stays on 
well after output stops, to eliminate 
chirp. Increase C205 for longer rise and 
fall times. 
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Figure 5: Overall view of the grid block modification assembly with the wiring 
harness shown. 


Figure 6: Close-up view of the component wiring inside the grid block keying 


modification. 
Electric Radio #376 September 2020 13 


MONITOR SCOPE 


Figure 7: Output keying waveform 
shows good rise and fall times. Keying 
waveform on transmitter output 100 
watts (uncalibrated time base). Slow 
droop from HV power supply does not 
affect key clicks. 

VFO. 

The Viking II grid-block keying 
modification is nearly identical to that 
used in the Valiant (1956 - 1965) and 
Ranger II (1961 — 1965). I used a flat 
plate of sheet metal mounted to the 
vertical shield between the crystal sockets 
and the 6146 finals, duplicating the 
original Johnson kit. Note that V6 
changes from a GAU6 to a 6BAG remote 
cutoff pentode. Increase C205 for longer 
rise and fall times. 

Use the proven EFJ keying circuit, 
which worked great in the Valiant and 
was publicly documented. 


This is the only correct schematic for 


METER SWITCH 


the Johnson 250-122 VEO. It includes 
R55 (22 ohms) directly at the grid of the 


6AU6 oscillator tube to stop VHF 
oscillation above 80 meters. I only use 
non-inductive carbon or OX or OY type 
150 ohms for R55. It also includes the 
complete text and schematics for the grid- 
block keying modification. Don’t forget 
to replace R51 (the Chernoby] resistor!) 
with a 5 watt unit. I even replaced the 
audio pot with a pot including a switch to 
turn off the 807 filaments when on CW 
for extended periods.* 


Changing the VFO coax to RG-62/U 
allows you to make the cables 5 feet long 


instead of 3 feet, due to the lower 
capacitance-per-foot. This maintains the 
resonance of L51 to the Johnson design. 

If you examine the output waveform 
on the 1.75 — 2.0 range, you will find 
that L51 resonates to 80 meters. The 
resulting scope trace shows the 80 meter 
harmonic output stronger than the 160 
meter fundamental. This gives more drive 


4. http://bama.edebris.com/manuals/ 
johnson/vfol22/ 
http://bama.edebris.com/download/ 
johnson/keyermod/keyermod.pdf 
For a very complete explanation of how 
the grid block keying circuit works, see: 
https://www.frostburg.edu/personal/ 
latta/ee/ranger/schematic/ 


diffkeying/rangerkeying.html 


: + Wire Color - Wire Color Shunt Number 
: MOD | VIOLET YELLOW | 2 
g PLT He BLACK (GND) YELLOW | 1 
tS ets WHITE ORANGE | 4 
| BUF i GRAY BLACK (GND) 5 
OSC ef) BLUE BROWN 3 


Table 1: VFO Modification for WARC Bands on the Viking II 
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VFO FREQUENCY 
2.3 —3.3 


CDC 60 METERS = 1.75 — 2.0 MHz 
40M = 7-—7.3; 60M = 1.75 — 1.8 MHz 
CDC 30 METERS = 5.05 — 5.075 MHz 


20 = 9.8 — 14.9 11.7 — 16.6 
15 = 15 — 22 16.6 — 23 15M = 7 —7.15; 17M = 6.0267 — 6.056 MHz 


23 - 30 10M = 7 — 7.425; 12M = 6.22 — 6.25 MHz? 
a> ae 


20M = 7 — 7.17; 30M = 5.05 — 5.075 MHz 


10 =21-—30 
B 


6 


amusement 


Table 2: WARC Band Tuning Guide for a Standard Viking II 


for 80 and 40 meters. The 40 meter VFO 
output is tuned to 40 meters, as expected. 
When the VFO is modified to cover 5 or 
6 MHz, reduced output occurs, but L51 
tunes very broadly and tripling works. 
Allow warm up time for frequencies above 
40 meters. Quadrupling to 12 meters 
may not provide sufficient grid current 
and requires more circuitry. 

I did not change the original VR tube 
GPenGA UGe'types;\/'as have 
recommended. The time sequence 
element of this modification starts the 
oscillator immediately (delaying the 
transmitter output), and holds the VFO 
“on” long after the key is released, giving 
similar stability as keeping the VFO 


some 
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running all the time. R202 is set to keep 
the VFO just below the verge of oscillation 
in key-up. Adjust the keyer control R202 
and the clamp tube R30 per the EFJ 
manual. 

Replace the shiny shield with a black 
IERC shield® (as used in R-390) on V5 to 
reduce heat. See ER# 270, p 38, by 
N@DMS. 

Keying voltage is now about 4 mA at 
67 volts negative. Use the HamGadgets 
UKA-3 keyer to protect your solid state 


5. https://www.surplussales.com/Tubes- 
Sock-Acc/TubeShields-1.html 
6. http://www.hamgadgets.com/UKA-3 
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keyer.® 
Another important link’ gives 


information about the meter wiring and 


grid-block keying mod. Even though this 
is found in the Viking I directory, it 
applies to the Viking II as well. 

I was surprised to find the standard 
Viking II will cover all the WARC bands. 
The basic ranges of the 250-122 VFO are 
175 2°“ MHz and: 7.0. =''7:4252 4) 
meters can be modified to cover either 
5.05 — 5.075 and/or 6.02 — 6.056 MHz 
with the addition of a mica padder 
capacitor in parallel with C56. I mounted 
a miniature toggle switch on the rear 
panel of the VFO to select 30 meters 
(100pF) or 17 meters (33 pF). 60 meters 
(5.3 — 5.405) works using the third 
harmonics of the existing 1.75 — 1.8 
MHz range. Be sure to use a frequency 
counter to get exactly on “center 
frequency.” 

I mounted a counter output BNC on 
the Viking II rear, with a piece of RG- 
174/U. Remove the shield from a very 
short bit on the free end and place about 
1/4" near the buffer plate tuning capacitor 
wire. WARNING: This circuit has +350V 
DC, so insulate it well and use care to 
avoid shock or damage to equipment. 

Antenna tuners that are parallel tuned 
(EFJ matchbox), L network (Ten Tec 
238), or a Pi network are also low pass 
filters that will reduce harmonics falling 
outside the ham bands. (A “T” match of 
common design isa high pass filter which 
may not reduce harmonics.) A single 
band antenna also will help. Modern 
transmitters use a Pi-L design, providing 
35 dB of harmonic rejection. To finish 
my rig, I bolted the 250-20 low pass filter 


7. http://bama.edebris.com/download/ 
johnson/viking1/mods/vik1 mods. pdf 
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Figure 8: Good RF/AF Trapezoid Pattern 
with 100% Modulation: X Axis = Audio 
Modulation, Y Axis = RF Output. 
The RF output must faithfully reproduce 
the audio modulation without 
distortion. Any bend in the sides of the 
triangle indicates distortion. 
WARNING: Do NOT use a sustained 
audio tone for more than a few seconds. 
The 807s and mod transformer are rated 
only for intermittent voice peaks. 


to the back of the Viking II (drilling 
holes similar to the CDC) with brackets 
made by WA2LXB to avoid TV] and FM 
BC interference. 

Use the manual to clarify the tuning 
procedure. This transmitter has a lot of 
knobs. 

Table 2 shows WARC a band tuning 
guide for a standard Viking II. Don’t 
forget the 160 In/Out switch. Be careful 
to not transmit on the shortwave 
broadcast bands: 49 meters, 31 meters, 
25 meters, or 19 meters. I tried this into 
a dummy load, and it works. 

The Johnson “C” Modification 
(August 2020) and the CDC 

It is essential that you think of the 
Viking II is a heavily modified Viking I. 
The 829 enjoyed a brief run as a factory 
mod to replace the scarce 4D32. Neither 
tube had the screen voltage quirks that 
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the 6146 had. In my experiments, the 
most significant improvement came from 
deriving 6146 screen voltage from a mix 
of modulated and unmodulated HV. (See 
ER# 369 page 3) The 6146 screen voltage 
modification is probably the primary 
cure for weak Viking II audio, because it 
promotes better positive peaks. The RF 
stage must not distort the audio 
waveform. The Viking II 100% 
modulated the 4D32 with class AB1 audio 
after the B mod was installed. The change 
to 6146s is where the problems began. 
The Valiant has a similar problem, 
possibly also other rigs using 6146s. See 
footnote 8. 

I used the CDC audio circuit for 
WA2LXB. It worked OK with added 
Zener regulated 807 grid bias and 
additional 16 uF across C9. VR tube 
regulation of 807 screens was too 
complex. Increasing C8 to 5 uF was 
sufficient, since current 
fluctuations are less in AB1. 

For a CDC, remove RCT70 from the 
modulation transformer and replace it 
with a wire. With 100 watts carrier 
output, 400 watt peak power was verified 
by scope patterns and a Telepost LP-500 
digital station monitor, indicating 100% 


screen 


modulation. EFJ literature may say AB1 
or AB2. Class AB1 is just enough to 
produce 100% modulation, if the mods 
noted above are installed as a minimally 
invasive modification. If it 100% 
modulates in AB1, why do you need 
AB2? Prior to this article, I never 
encountered Viking II audio that had 
NOT been modified. I should have given 
the B mod a chance first. Swap 807 plate 


8. This web site shows how to install this 
modification in the DX-100: 
http://www.amwindow.org/tech/htm/ 


scrnmodd.htm 
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caps for best positive peaks for your voice 
and microphone. 

The CDC mike preamp stage, V1 
includes a stiff cathode bias system that 
compensates for the varying current 
caused by the compressor circuit. The 
CDC preamp also has a resistor divider 
circuit, which facilitates gain control by 
varying the screen voltage of the 6AU6 
and stabilizes the screen and cathode 
voltage. I simplified the V1 screen 
dropping resistor with another resistor to 
ground. WA2LXB wanted to keep it as 
original as we could. He gets good reports. 
There may be a reduced distortion 
advantage to the CDC preamp circuit 
over the “B” mod for audio. 

I think W8JI was right about minimal 
mods to Johnson rigs. The modulation 
transformer works well for speech but is 
poor below 250 Hz, which preamp 
changes cannot fix. Dlabs came to the 
same conclusions I did about some non- 
factory audio mods using the 124E 
transformer in a ended 
configuration that he also removed.* 

The Hammond spec sheet says of the 
124 D, E, and F: “Should not be used for 
single ended applications. They have no 
gap for DC (plate) current present in 
Single Ended mode.” A further step- 


down-wired transformer from a 6AU6 


single 


gives away already scarce driver circuit 
gain, without lowering driving impedance 
sufficiently to achieve distortion free AB2. 

The stock single ended driver 
transformer is OK for speech. If it is 
burned out, the Hammond 124B or 
cheaper P-T156 ($17) are nearly identical 
replacements. They are rated for 10 mA 
plate current. They are all 1:3 step up 


9. https://www.youtube.com/ 
watch?v=W6h_5dnyzL4 
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(with center tapped secondary).'® 
See KGAD (ER #110, 111, 112) fora 


push pull driver. Someone should offer a 


circuit board kit using push pull FETs to 
replace the audio driver for the Viking II, 
Valiant, Ranger, and DX-100. 

You could use an external 10 watt 
audio amp and drive a scrapped push pull 
audio output transformer connected as a 
step up to drive the 807 grids. Only 0.2 
watt is required for AB2. 

A Hammond 117K4 25 volt PA speaker 
line transformer is a better choice. A 25 
volt to 8 ohm transformer is the closest 
ratio available. Use the full primary 
winding for the grids (COM and % watt) 
and 1 watt for center tap for the bias 
connection. Use a 1.5 k-ohm, 5-watt 
swamping resistor between the grids for 
low impedance and flat response, and to 
use up excess drive power. Drive the 
speaker winding (secondary) with the 
amplifier. Limit the drive to 4 watts and 
avoid over-driving the 807 grids." 

The Johnson Viking I made medium 


10. https://www.tubesandmore.com/ 
products/transformer-audio-interstage- 
10-ma 

11. https://www.hammfg.com/ 
electronics/transformers/audio/117 


power AM accessible to many in 1949, 
before competition from Heathkit and 
others.» The, Viking Il Samdigaes 
modifications kept this early ham gear 
state of the art until the 1960s, when SSB 
became the most popular mode. E F 
Johnson served its customers well by 
providing effective field updates. 
Using the EF Johnson factory 
modifications “A,” “B,” and the grid- 
block keying modification makes 
operating the Viking II a pleasure. 
Additional minor changes that are shown 
in the figure 1 schematic finish the job. 
It also puts out 130+ watts CW on the 
WARC bands, something that none of 
its contemporaries are capable of doing. 
The separate external VFO makes this 
possible, while dramatically lowering drift 
due to heat. The Viking IT has lower drift 
than any of my DX-100s or Valiants had. 
With the simple reliability modifications 
described in ER #368 and the 
neutralization modification in ER #367 
and 368, it is a stable, reliable performer. 
A Valiant only provides 1.76 dB — or 
about 1/3 of an S unit bigger signal. 


LEN 
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AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 ke. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@OJ. 
Also try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets is Warren, W1GUD. 

Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N)CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM¢ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun.., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke + QRM. QSX Ted, W3PWW 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 


Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WBG6MWL), Duncan (WDS5IKY), 
Jack (KGSGP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KGSGP) Sat 1400ET, 7.235Mc. Op 


Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), 
Andy (WB@SNF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (W A6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc + QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 kc (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSX Dave (VA3ORP) 
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The DU-1 RDF - 
A Loop Antenna for 
WWII Naval Aircraft 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction 

The DU-1 is a pre-WWII radio 
direction finder (RDF) consisting of a 
rotatable shielded magnetic loop antenna 
and its associated hardware. The DU-1 
covers a frequency range of 200 kHz to 
1600 kHz and was designed to be used 
with the Navy type RU receiver (reference 
1.) The loop, in combination with a 
“sense” antenna was designed for 
obtaining positional “fixes” as well as for 
homing on a transmitted signal. The 
DU-1 was used in smaller (two and three 
place) Navy observation and attack 
aircraft, including the OS2U-1 Kingfisher 
and TBF-1 Avenger. 

The following, taken from the technical 
manual gives perspective on the state of 
naval aviation at the time that the DU-1 
was new: “This equipment is intended for 
installation on open cockpit types of naval 
aircraft such as scouting and observation 
planes...” 

In spite of its advanced age, the DU-1 
has proven to be been a great addition to 
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my shack for listening to low frequency 
aircraft beacons and the AM broadcast 
band. The most useful feature of the 
DU-1 (as with other loops) is its capability 
of nulling out noise. 

My initial testing with the DU-1 was 
done with a modern Yaesu receiver but I 
soon tired of that configuration; I now 
have the DU-1 set up for use with three 
period-correct WWII military receivers 
—an RU-18 and two Command receivers. 
The DU-1’s small size, and the fact that 
the loop is rotatable, make it practical to 
fit it into even a crowded ham shack, and 
I was able to place the DU-1 on top of an 
existing stack of equipment above my 
RU-18 receiver. The DU-1 has separate 
RF amplifiers for the sense and loop 
antennas but the power requirements are 
modest: 12 or 24 volts for the filaments 
and around 200 volts at a few mA for the 
B+, and as a result I was able to build a 
very small power supply for it. 

Today no one uses simple loop systems 
like the DU-1 for actual navigation. 
Instead, loops are used as I use mine — 
merely for listening. Even so, it is 
interesting lo look at the details of the 
effort (and skills) that were required to 
use a DU-1/RU for obtaining fixes and 
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Figure 1: The small size of the DU-1 RDF is evident when compared to the Heath 


QF-1 Q Multiplier. The Command receiver is an R-23A/ARC-5 and is one of the 


receivers I use with the DU-1. 

for homing. Before either could be done, 
the DU-1 had to be installed in an 
airplane and then set up and calibrated, 
which is itself a lengthy process. I have 
further details on all of this below. 

A brief review of howa simple loop like 
the DU-1 works for direction finding is 
in order at this point. A loop exhibits a 
sharp null when positioned so that the 
plane of the loop is at a right angle to the 
received signal. This sharp null can be 
used to determine the bearing of the 
transmitted signal. Two such bearings 
when plotted on a map will give a 
positional fix. 

Homing is slightly more complicated. 
A bearing, taken as above, is the first 
step, but there is an ambiguity because a 
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signal coming from, say due north, will 
give a null that is indistinguishable from 
the null obtained from a signal coming 
from due south. Soa loop by itself cannot 
distinguish which of the two directions is 
correct. This is where the “sense” antenna 
comes in. 

The ideal sense antenna is omni- 
directional. On an airplane, the sense 
antenna is typically a vertical wire, a few 
feet in length, and is placed on the top of 
the fuselage. It turns out that a sense 
antenna, when used with a loop, can 
resolve this directional ambiguity because 
the combined output of the two antennas 
produces two signal strength maxima, 
the same way that a loop by itself does, 
but in this case the two maxima differ in 
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DU 


SBC-4 Helldiver (biplane, 

hon scout/dive bomber) 

SB2C-1 Helldiver (later dive 
bomber ) 


SBD-1 RU-5, 6 DU, DU-1 
J2F-3,4,5 RU-5,6,11__| DU,DU-1 
SO3C-3 DU, DU-1 


Figure 2: This is a listing of a limited selection of aircraft using the DU and DU- 
1 loops. Note that the SBC-4 is the pre-war Curtiss biplane while the SB2C-1 is the 


RU-12 


later and more familiar Curtiss dive bomber. 


strength. (This is often described as a 
“cardioid” pattern.) The stronger of the 
two responses points in the direction of 
the station while the weaker response lies 
in the opposite direction. This signal 
strength difference is used to determine 
which direction is correct, but the sharp 
null is actually used for homing on the 
signal because the loop/sense maximum 
is too broad to do more than give a sense 
of the correct direction. The DU-1 
manual refers to this process as “Fixed 
Loop Homing” because the loop is held 
in a fixed position and the airplane is 
steered on a course so as to keep the 
homing signal nulled. 

A striking feature of the DU-1 is that 
half of the loop is painted a light gray 
while the other half is black. When the 
DU-1 is set up, calibrated, and operated 
correctly, it is the light colored half of the 
loop that will always point in the general 
direction of a transmitted signal. 

Probably the best known example of 
homing is the flight of B-17s that used 
the signal from Hawaiian radio station 
KGMB (they were paid to remain on the 
air overnight), to provide a homing signal 


for the bombers that were scheduled to 
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land in Hawaii on the morning of 
December 7, 1941. 

A second homing example is the 
CONELRAD system that was set up in 
the fifties to thwart attacking Russian 
bombers attempting to home on US AM 
broadcast stations. Hams were also 
supposed to stop transmitting when this 
system was activated. This might have 
been required in case the bombers carried 
amateur callbooks, or to prevent Russian 
spies from using ham frequencies to 
provide homing signals. As a young ham 
I ignored the requirement! 

Amelia Earhart is another link to radio 
direction finding and homing, and there 
is a vast body of literature on the topic. 
Here | will only point out that an internet 
search for “Amelia Earhart — Loop 
Antenna” will turn up several excellent 
photographs of her with a loop antenna. 

There are three loops carrying the 
“DU” designation: the DU, DU-1, and 
DU-2. The DU and DU-1 were built by 
Bendix while the DU-2 was made by 
Detrola. The contract dates for the three 
are, respectively, 1938, 1940, and 1942. 
By 1945 the original DU was listed by 


the Navy as “obsolete” (reference 2.) 
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Bendix Corporation engineered and built 
large quantities of both civilian and 
military radio and navigation equipment 
starting before WWII, while Detrola had 
manufactured table radios through the 
thirties and early forties, taking on 
military contracts as civilian production 
was phased out. The DU differs from the 
later models by tuning up to 8000 kHz. 
The frequency range was reduced in the 
later DU-1 because it was found that 
higher frequencies could give erroneous 
RDF results. Of the three, the DU-1 is 
the most common - it is the only variant 
I have seen in old surplus ads or that 
shows up in internet searches. The 
original DU would have been made in 
only miniscule numbers given the size of 
the pre-war US Navy, and given that the 
DU was replaced by the DU-1 before the 
expansion of the military had begun to 
really ramp up. My DU-1 is serial number 


G.L. "MARINER" RECEIVER 


Long wave, broadeast, marine 
and short wave reception <A beau- 
tiful conversion of finest Navy 
surptus! All controls, yvernier 
tuning. BFO ON-OFF and AYVC- 
MYC on entirely new front panel, 
Corxial type antenna fittings 
furnished, Tagged wires out of 
rear to battery to power a DU-1 
loop. and to Kill B+ with xmtr 
break-in relav. 12 or 24 v DC. 
Oniv 1352” long. 8” wide, 634” 
high, and self-contained: no 
plugs needed, With G tubes, 2 neon voltage limiters, 
and @ynamotor. Requires an external speaker. Aligfn- 
ment instructions and schematic furnished. $69 50 
Specify voltawe .. 2... ee eee ee eet eee ee ° s 


3-SECOND 
MANUAL DIRECTION FINDER 


DU-1. 12 or 24 v. Goes ahead of 
the G.L. *‘Mariner.’? ARA. or any 
other receiver, We convert it to the 
Marine band, Still retains lower 
half of broadcast band, and al} the 
lighthouse and beacon band. 2-tube 
phasing cirevit. no 180° ambiguity. 
Gives true bearing in 3 seconds! 
tli ind ped play ti instructions 
irnished. 6 5 
specify voltage......6.. $32.50 


Figure 3: This G. L. Electronics ad is 
from the March 1951 issue of Radio- 
TV News. The DU-1 has been modified 
for “marine” use as described in the ad. 
Note that the “G. L. Mariner” is a 
modified version of the Navy type ARB 
receiver. There are a few aircraft types 


where the DU-1 was used with the ARB. 
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7587 and the five other DU-1s that I am 
aware of fall between 4000 and 9000 
(4310, 5427, 6720, 6989 and 8856), 
indicating that several thousand were 
made. The DU-2 was made in far smaller 
quantities; the three DU-2s that I know 
of have serial numbers 50, 93 and 412 
and my guess is that only 500 of them 
were made. As I describe later, the DU- 
1 and DU-2 are mechanically and 
electrically identical. Beyond this point I 
will use “DU-1” to refer to any of the 
three loops, except where I want to refer 
specifically to the DU or DU-2. 

The DU-1 is rare today - in my nearly 
50 years of hamfests the only one I have 
ever seen is the one that I bought at the 
Military Radio Collectors Association 
(MRCA) 2014 meet, and that event is 
not actually a hamfest. The DU-1 
appeared in surplus ads after the war; the 
earliest that I have found appeared in the 
March 1950 issue of Radio-News. In that 
ad Columbia Electronics offered a DU-1 
with an ARB receiver for $47.50. The 
July 1963 issue of Electronics-World, had 
Goodheart Co. listing a DU-1 for $29.95 
with this advertising copy: “True bearing 
in 3 seconds, no 180-deg. ambiguity.” The 
latest I have come across appeared in the 
June 1967 Annual Surplus Issue of 73 
magazine where Goodheart Co. listed a 
DU-1 for $29.95. Surprisingly, Fair 
Radio Sales seems never to have had DU- 
1s. I checked my forty years’ worth of 
their catalogs as well as countless Fair 
Radio magazine ads and the DU-1 never 
turned up. 

The DU-1 would have made an 
excellent marine direction finder and a 
fair number of surplus DU-1s would 
have been used in that service. An ad that 
illustrates this point appeared in Radio- 
TV News for March 1951, where G. L. 
Electronics Co. offered a modified DU- 


September 2020 23 


“We convert it to the marine ; 
band. Still retains lower half 
of broadcast band and all the 
[sic] lighthouse and beacon 
band.” 

The same ad offered the 
“G. L. Mariner” 
which was a modified Navy 
type ARB that included an 
entirely new front panel and 


receiver 


‘tion, 


other improvements. In fact, 
the Navy used the DU-1/ARB 
combination in 
airplanes, including the 
Douglas Dauntless SB2D-1 
and the Curtiss Seamew 
SO3C-3. 

The DU-1 has appeared on 
television, in service as a 
marine direction finder. It 
had acameo ona Perry Mason 
episode, The Case of the 
Traveling Treasure where the 
DU-1 could be seen inacabin 
cruiser on top of a marine 


other. 
several 


radiotelephone. 


When used together, 
the loop on one side and opposes its action on the. 
The resulting directional characteristic 
enables the operator to determine which direction 
the signal is ae frome 


PRINCIPLES OF OPERATION | ag] 


When the selector switch is ses im "De posi- 
voth emplifiers are in use and the sigrals 
. from them are combined and fed to the receivers 


the sense antenna aids 


After this approximate direstion of the sta- 
tion is determined, - 
by returning the selector switch. to position "BF 
and turning the Loop for a minimum’ signal, 


the actual bearing is obtained 


Motes | 


Special Figure 4: From the DU-1 Radio Direction Finder, a 


thanks to Rick Dupree locally produced instruction booklet, dated July 1944 
(NN2K), a DU-2 owner and and issued by the Aviation Radioman’s School Theory 
a Perry Mason fan, for spotting Dept., Naval Air Technical Training Center, Memphis, 


this one. 


TN. The diagram illustrates the ideal case of the “D” 


One reason for the rarity of mode cardioid pattern. Note that in practice the 
ebleotplil. di taridees pecially the attenuation of the weaker lobe will be lower, and 


DU-2, is that they were 
rendered obsolete even before Pearl 
Harbor by the more advanced VHF range 
“YE-ZB” system (reference 3) which gave 
aircraft carriers (and escort carriers) the 
ability to transmit navigational/homing 
information to returning aircraft with 
minimal danger to the carrier itself. The 
“YE” refers to the transmitter on the 
aircraft carrier and “ZB” to the receiving 
equipment on the airplane. The ZB was 
much smaller than the DU-1 that it 
replaced. This system required little skill 
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sometimes much lower. 


on the part of the aircrew beyond being 
able to copy a single Morse character sent 
at low speed. Another advantage of the 
YE-ZB was that it could be used in fighters 
because no radio operator or navigator 
was needed to use the system. YE-ZB was 
in service before December 7* and was 
used at the battle of Midway. “ZB, ZB-1, 
etc.” is the Navy nomenclature for the 
VHF receiver portion of the receiving 
set-up for the YE-ZB. The ZB was used 


with the RU receiver in the first planes to 
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3 - TURN SELECTOR S*ITCH TO POSITION "D", 
4, Rotate loop for maximum signal, 
‘Be Set azimuth scale mask so that the zerd 
mark is directly above the index, pointer, 


Nete: This operation gives a Unilateral Bearing, 


appropriate for use in smaller 
airplanes before the YE-ZB 
system came into widespread 
service. Before the war a 
number of more complex (and 
easier to use) direction finders, 
such as the Bendix MN-26 
family of “Radio Compass” 
sets (reference 4) and their 
military cousins, such as the 
SCR-269, were also coming 
into use but were practical 
only in larger aircraft such as 
the B-17 because of the greater 
size and weight of such 
equipment. 

An important difference 
between the MN-26 and the 
DU-1 is that the MN-26 was 
most often used as a separate 
piece of navigation 
equipment, independent of 
the command and liaison sets 
carried by larger bombers, 


transports and patrol planes. 


Figure 5: Also from the DU-I Radio Direction 
Finder (described figure 3’s caption) this in-house 
drawing of the DU-1 nicely illustrates adjustment 
of the receiver when using the “D” mode. After this 


step, the light half of the loop will be pointing 


In contrast, in smaller aircraft 
the DU-1 was integrated with 
the existing communications 
equipment, thereby adding 
direction finding capability 


toward the received station. 


be configured to use the YE-ZB system. 
The AN/ARR-1 is the Army designation 
for the Navy ZB and is a familiar surplus 
item to many of us, but is used these days 
only as a static display item. 

It must have been a great relief to all 
aircrew when the difficult to use DU-1 
was replaced by the YE-ZB system. YE- 
ZB was not installed on battleships or 
other ships that carried scout aircraft, 
which is one reason for continued 
production of the DU-1 and DU-2. 

It was the small size and light weight of 
the DU family of loops that made them 
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for only a small weight and 
space penalty. 

The Bendix DW-1 loop is a close 
relative of the DU-1, with the main 
difference being that its loop is separated 
from the body of the DW-1 and is usually 
housed in the familiar teardrop enclosure 
seen on many aircraft. The loop is rotated 
manually via a wheel on top of the DW- 
1 that is connected via a flexible shaft to 
the loop. The DW-1 was used on a 
number of aircraft, including the PBY-5 
Catalina. 

There is a civilian cousin of the DU-1, 


the Bendix M-13. It differs from the 
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DU-1 in having a separate loop that was 
mounted externally and rotated by a 
flexible tuning shaft. The M-13, with all 
of its accessories is described in detail in 
a 1941 Bendix sales brochure; unlike the 
DW-1, the M-13 loop is not enclosed in 
a teardrop fairing. 

The DU-1 has three modes of 
operation: “R”, “B” and “D”, as marked 
on an instruction tag located on the front 
panel: 

“R” is for receive only — the sense 
antenna is switched directly to the receiver 
input, bypassing DU-1. 

“B” is for taking bearings by rotating 
the loop to a null in the signal. Only the 
loop antenna is used in this mode. 

“D” is for direction finding. In this 
mode, both loop and sense antennas are 
used and the loop is rotated to point 
toward the louder of the two maxima. 


“D” mode is where the light half of the 
loop will point in the direction of the 
transmitted signal. 
Hardware 

In the DU-1 technical manual the loop 
itself is referred to as the “Loop and 
Azimuth Unit” while the base is referred 
to as the “Coupler Unit.” The loop is 
about 11 inches in diameter and is 
contained within an electrostatic shield 
that is made from welded aluminum. 
The main function of the electrostatic 
shield is to minimize the effect of nearby 
conductors on the balance of the loop 
with respect to ground. This is important 
because any imbalance in the loop affects 
the accuracy of bearing measurements. 
The shield also provides a protective 
enclosure for the loop. 

The loop is rotatable through 360 
degrees and there is a lock for holding it 


iw 
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SIGHAL - ARROW WILL POWIT TO STATION. ADIUST MASK SO THAT 
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Figure 6, The Front Panel of my DU-1: The sense antenna connector is at the upper 
left, next to the cover for the gain control. The two light colored knobs are for the 
loop tuning control and dial lock. The tag displays a summary of operating 


instructions. 
Hote: 
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September 2020 


in a given position. An azimuth ring with 
a 0 to 360 degree scale is attached to the 
loop, with a moveable mask that covers 
up about half of the scale. The mask, in 
conjunction with the sense antenna, is 
used to ensure that an airplane will not 
inadvertently fly on a reciprocal 
(incorrect) heading by covering up that 
half of the scale, which would otherwise 
show the incorrect bearing. Positioning 
the mask is done on the basis of the 
results obtained using the direction (“D”) 
mode. 

The DU-1 weighs about seven pounds 
and its overall height is about 17 inches. 
The coupler unit measures only 6x 4x 5 
inches, making it a little smaller than the 
Heathkit QF-1 Q multiplier. The chassis 
and cabinet of the coupler unit are made 
from 0.065 inch aluminum while the 
front panel is slightly heavier gauge (about 
0.1 inch) aluminum. The chassis is held 
in the cabinet with five machine screws. 
Connections between the loop and chassis 
are made by three spring contacts 
mounted in the chassis which contact 
three rings mounted on the loop shaft. 
The loop assembly is attached to the 
coupler unit cabinet with four machine 
screws. This loop attachment point is 
adjustable and can be changed as part of 
the calibration process. 

Removal of the chassis is simple — only 
the five screws and the power and antenna 
connectors need to be removed; the loop 
itself remains attached to the coupling 
unit case. This is an example of good 
mechanical engineering because 
maintenance work on the chassis is 
simplified by not having to deal with an 
attached loop. 

The front panel controls include an 
on/off switch, mode switch, band switch 
and a tuning control (with lock) for the 


loop amplifier. There is also ascrew driver 
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adjustment that is used to set the relative 
gain of the loop and sense RF amplifiers. 

The output and power connectors are 
mounted on the rear panel. I do not have 
mating plugs for either, but the pin and 
socket holes match banana/binding post 
hardware, making it simple to make field- 
expedient connectors for the DU-1. This 


eliminates any need to even think about 
making the mistake of modifying or 


replacing either of these connectors. 

A phenolic board is used for mounting 
essentially all of the small components 
that are on the under-side of the chassis. 
The board takes up a little more than half 
of the under chassis space, leaving just 
enough room for the two tube sockets. 
Only a single component (a resistor) is 
connected directly to the tube socket 
pins. This is a nice mechanical approach 
to the wiring of the DU-1 because each 
component is visible and easily accessible 
and there is no crowding of components 
around the tube pins. Likewise, the wiring 
and components on the top of the chassis 
are also easy to get at; all of this would 
make troubleshooting a straightforward 
and stress-free effort. This accessibility is 
in contrast to the horror of multiple 
layers of components and wiring found 
in the RCA AVT-112 transmitter, which 
I described in the December 2019 issue 
of ER. This is not really a fair comparison 
because the AVT-112 packs six tubes 
into a volume only a little larger than the 
DU-1, but it is an interesting contrast. 

I dida component-by-component com- 
parison of my DU-1 with photographs 
from Doug McFarren (NIWDS) and 
Rick Dupree (NN2K) of their DU-2s. 
All evidence pointed to the DU-1 and 
DU-2 being identical. The only differ- 
ence I found between the two models is 
that my DU-1 has bright red inspection 


lacquer on the soldered connections while 
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the connections in the 
DU-2s are marked 
with a lacquer that has 
darkened over the 
years. After I gota copy 
of the DU-2 manual 
(more on this below) I 
compared the sche- 
matics and parts val- 
ues with the DU-1 
manual. The schemat- 
ics and component 
values are identical, 
confirming my earlier 
observations. 

There is only one 


paper capacitor in the 
DU-1 —a dual section 
oil-filled bathtub type, 
used for bypassing the 
filament and B+ lines. 
A total of 14 mica 
capacitors are used, 
including five 0.01 
mfd/500-volt units 
that are used for bypassing. This lack of 
paper capacitors largely accounts for the 
fact that my DU-1 worked immediately 
and has not required any troubleshooting 
or repair. 


chassis. 


Electronics 

The DU-1 has two 12SK7 RF amplifier 
stages, one for the loop, the other for the 
sense antenna. The amplifier for the loop 
antenna is tuned and covers the 200- 
1600 kHz range in three bands of 200- 
400, 400-800 and 800-1600 kHz. 

The loop itself is a low-impedance type 
consisting of only six turns of Litz wire 
and as a result, the loop is not resonated 
directly by the tuning capacitor. Instead, 
a tuned circuit is connected between the 
loop and the control grid of the 12SK7 
loop amplifier. Separate coils are used for 


each band and are resonated with the 
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Figure 7: The triple set of contacts for the loop are just above 
and to the left of the tuning capacitor. The only paper 
capacitor in the DU-1 is the bathtub on the left-center. One 
of the three RF autotransformers is at the center-rear of the 


variable capacitor. A series RC network 
is connected across each coil in order to 
equalize the band-to-band gain and to 
broaden the RF selectivity, The coils for 
the bands that are not in use are grounded 
via a set of contacts on the band switch. 
The coils are wound using Litz wire and 
have iron cores. The coils are used as RF 
autotransformers; taps on the coils are 
used for impedance matching between 
the loop and control grid of the 12SK7. 
The plate circuit of the loop amplifier is 
untuned. 

An advantage of the low-impedance 
type loop used in the DU-1 is that it is 
less affected than a high-impedance 
resonant loop would be by the extreme 
environmental conditions of heat, cold, 
humidity, salt air, and altitude that can 


be expected in military (and especially 
September 2020 


Fane: 8, Medes Chassis View of ie DU-1: Note the clean 
layout around the tube sockets and good access to each 
component. All of the larger capacitors in this view are 500 
volt mica bypass units. 


naval) service. 

The sense antenna input is untuned 
and is capacitively coupled directly to the 
control grid of the 12SK7 sense amplifier. 
The plates of the loop and sense amplifiers 
are tied together and plate voltage is 
supplied through a 1k or 1.75k resistor 
depending on whether one or both of the 
amplifiers are active. The plates are 
capacitively coupled to the output with 
the result that the DU-1 has a high output 
impedance and as a result, the DU-1 
requires a receiver with a corresponding 
high input impedance. For modern low 
input impedance receivers a matching 
network between the DU-1 and receiver 
would be required for optimum 
performance. 

The effect of connecting the plates of 
the sense and loop amplifiers together is 
that the outputs from the two antennas 
are combined. If the combined loop and 
sense signals are in-phase, their combined 


output to the receiver is higher, and when 
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the signals are out-of- 
phase their combined 
output is lower. The 
phase change occurs 
because when the loop 
SHEE tien tedyny tO 
maximize a signal, 
then rotated to the 
other maximum, a 180 
degree phase shift 
takes place in the loop 
amplifier output while 
the phase in the sense 
amplifier output 
remains constant. It is 


this signal strength 
difference that is used 
to determine the 
direction’) ‘of “the 


transmitted signal 
when using the 3 
mode. 

For this to work, the amplitudes of the 
loop and sense antenna must be 
approximately the same. This is 
accomplished in the DU-1 by the front- 
panel gain control. It is a dual 
potentiometer with one pot wired into 
the cathode return of each amplifier. The 
pots are wired so that rotating the gain 
control increases the cathode resistance 
in one amplifier while decreasing the 
resistance in the other. As a result, the 
gain of one amplifier is decreased while 
the gain of the other one is increased. 
With everything working correctly there 
will be a point where the two signal 
amplitudes are equal. Adjusting the gain 
is part of the initial calibration of the 
equipment after it is installed in an 
airplane and once it is adjusted, the 
control is not used in normal operation. 
The manual warns that this calibration 
must be redone if changes in hardware 


are made in the airplane. 
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The calibration control is set by rotating 
the loop to the weaker of the two maxima 
of a received signal and adjusting the 
control so as to minimize the strength of 
the weaker response and then setting the 
position of the mask appropriately. Once 
this is done, rotating the loop on an 
unknown signal will show a significant 
difference in the strengths of the two 
maxima, thus determining the direction 
of the unknown signal. It is the 
positioning of the mask that ensures that 
the airplane does not end up on the 
reciprocal bearing because it covers that 
portion of the scale, which would 
otherwise show the reciprocal bearing. 

All of this seems simple enough but in 
practice, doing it ina noisy, hot (or cold), 
unsteady airplane, possibly with people 
shooting at you, and where any error 
could lead to very unpleasant results 
would make the process anything but 
simple. 

Manual 

I had been using a partial copy of the 
DU-1 manual that is available on the 
internet (reference 5) but half way 
through my writing of this article I heard 
from Van Lennep (not a ham) who has a 
complete copy of the DU-2 manual and 
who trusted me (and the US mail) with it 
so that I could make a copy (reference 6). 
It was Van’s manual that made it possible 
to confirm my earlier conclusion that the 
DU-1 and DU-2 are identical. I also 
compared the two manuals and found 
them to be essentially the same. 

The DU-2 manual has the information 
that you would expect in a military 
manual — schematics, a practical wiring 
diagram, parts identification 
photographs, and all the rest. The 
troubleshooting section is notable because 
it has tips that might actually be helpful 


if repair is required; fortunately, I have 
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not needed this information. Three partial 
schematics are helpful for understanding 
the details of operation of the DU-1 in 
each of its three modes. 

I found the detailed procedures for 
installing and calibrating the equipment 
to be especially interesting. Set up and 
calibration is a fussy, multi-step process 
that shows myriad factors, which must be 
taken into account to ensure that the 
DU-1/RU will give accurate navigational 
information. For two of the steps (one of 
them “Deviation”) it is recommended 
that the tail of the airplane be elevated 
and that the engine be run at its normal 
cruise power setting while the adjustments 
are made. 

Deviation is a measure of the difference 
between the actual bearing and that 
measured with the loop. The airplane, 
ideally on a compass rose, is swung at 15 
or 30 degree increments and deviation is 
determined at each point. From the data 
collected, a graph is drawn for quick 
reference during flight. This process is to 
be repeated at additional frequencies “as 
desired’ because deviation can vary with 
frequency. The manual also mentions 
that “in the case of biplanes the angles 
with the poorest bearing accuracies 
typically lie between “60 to 70 and 290 to 
300 degrees” — another reminder of the 
state of naval aviation when the DU-1 
was new. 

All of this has made it clear to me just 
how much skill, training, practice, 
attention to detail and luck would have 
been required to consistently get reliable © 
results using a simple RDF loop like the 
DU-1. I wonder, under wartime 
conditions, how consistently these 
calibration procedures would have been 
carried out. It is worth noting that for 
carrier based airplanes the YE-ZB system 


would have eliminated all of these 
September 2020 


elaborate calibration requirements. 

It isa measure of the attention to detail 
required by the radio operator that a 
statement at the end of the calibration 
procedure warns that any trailing antenna 
must always be in its reeled-in position 
when direction finding (“D”) mode is 
used. (This is because the trailing antenna 
could distort the sense antenna response.) 

In my research on the DU-1 I have run 
across only a single instance of DU-1 
manuals being offered for sale. The DU- 
1 appeared in a list of manuals advertised 
by Propagation Electronics Co. in the 
June 1964 (annual surplus) issue of 73 
Magazine for $7.00. (I have not tried to 
contact the company.) 

As a bonus, Van included a document 
DU-1 Radio Direction Finder from the 
Aviation Radioman’s School — Theory 


Dept., dated July 44. It was put together | 


at the Naval Air Technical Training 
Center in Memphis Tennessee and is a 
nice presentation on the theory of RDF 
as it applies specifically to the DU-1. 
This teaching/handout material provides 
a small window into what it must have 
been like to be a student at the school. 

The drawings in the pamphlet are a 
little crude but well done and show off 
the artistic talent of the illustrator. 

Listening 

Using the DU-1 for listening does not 
have any of the calibration issues 
- associated with direction finding — it is 
only necessary to select B mode, set the 
band switch, peak up the signal (or noise) 
with the tuning control, and rotate the 
loop for the best signal (or minimum 
noise) and you are done. 

The tuned circuit in the loop amplifier 
helps when it comes to RF overload from 
strong local signals. A close-by 5 kW AM 
broadcast station (within about three 


miles) does not generate spurious 
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responses anywhere within the DU-1’s 
frequency range. The downside of the 
tuning is that it is necessary to adjust the 
control when making even quite small 
frequency changes. 

I use the DU-1 for listening to aircraft 
beacons, 630 meters, and AM broadcast 
stations. My set up consists of an RU-18 
receiver as well as R-23A/ARC-5 (190 — 
550 kHz) and R-24A/ARC-5 (520 —- 
1600 kHz) Command receivers. Using 
the latter receivers is a bit of a cheat, but 
not a serious one because the RU-18 and 
Command receivers were contemporaries 
and I can imagine that there were times 
during the war where the DU-1/ARC-5 
combination was actually used. All of 
these receivers have loop inputs and I can 
easily switch the DU-1 output cable from 
to the other. 

Because the equipment is so tightly 
packed it is difficult to switch coils in the 
RU-18 and I seldom do so. For that 
reason I have a dual-band coil installed 
in the RU-18 that covers the 530 — 840 
kHz portion of the AM broadcast band, 
and the 80 meter band. I use the RU-18 
and its companion GF transmitter for 80 
meter CW so this coil works out as the 
best compromise for me. 

I found it necessary to prepare a 
calibration chart (using a period-correct 
LM frequency meter) covering the 530 — 
840 kHz tuning range in 10 kHz steps. 
Without the chart the RU-18 had been 
just too awkward to use on that band, but 
even with the chart I do not actually 
spend much time listening in the 
broadcast band because most of the 
content is too annoying to listen to for 
any length of time. 

I find that with the DU-1 and any of 
these receivers I can hear essentially 
everything that I hear using my outside 


antennas. I was a little surprised at how 
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well the loop does 
relative to the outdoor 
antennas, but this is 
due to being able to 
rotate the DU-1 to 
minimize my local 
sources. Of 
course it might also be 
due to the marginal 
performance of my 


noise 


outside antennas. A 
useful feature of the 
loop is its ability to 
null out strong local 


stations to see what 
other stations can be 
heard on the same or 
adjacent frequencies. 

It has turned out 
that I use the DU-1 
mostly for listening for 
aircraft beacons. Us- 
ing vintage receivers 
does add to the chal- 
lenge, especially in 
determining frequen- 
cies, but the R-23A 
dial is accurate to one 
or two kHz through- 
Out its tuning range 


and the R-24A does Figure 9, My Current DU-1 Set-Up: The R-23A /ARC-5 is 
to the left of the DU-1. The RU-18 receiver is at the bottom 
of the stack with the R-24A/ARC-5 to its right. My GF-10 
transmitter is to the left of the RU-18. The LM-20 frequency 
meter would not fit in the photo. The equipment at mid- 
level consists of a BC-186 receiver, BC-187 transmitter and 
their power supplies. Nice vintage gear in one tall pile, all 


about as well, which is 
good enough for my 
purposes. 

An approach I 


sometimes use for 


fe ‘ee SS 


sl 


beacon hunting is to working and on the air. 


tun emMtO: Matcbea'com 

frequency on which no signal is present 
and then wait to see whether a station 
might fade in - patience is the key to this 
activity. I find that background noise is 
less distracting to listen to than an actual 
signal as I work on some other radio 


project in my shop; over the years my 
29 Electric Radio #376 


wife has noticed this and has occasionally 
commented on my propensity for 
listening to “pure static.” 

I have not had much luck listening on 
630 meters — it seems that virtually all of 
the activity on that band is digital, using 
WSPR and other modes. 
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I have found that the 
D mode of the DU-1 
can be useful under 
certain conditions. D 
mode requires a sense 
antenna and I use 
about ten feet of wire 
for it. Note that the 
gain control must be 
adjusted as per the 
manual when using D 
mode. 

It is sometimes 
possible to use the 
cardioid response of 
this mode to obtain a 
deeper null than I can 
get using B mode. It 
turns out to bea tricky 
adjustment, but here 
is the process I use: 
switch to D mode, 
tune in a signal and 
rotate the loop to the 
weaker maximum. 


Rock the 


tuning 
control slowly across 
the resonant frequency 
of the signal. A spot 
will be found where the 
signal decreases in 
strength. Carefully 
adjust the tuning 


~~ OS2U-e 
WS-i2i3 OS2U-| ~_ RADIO INSTA - 
Figure 10: Installation showing a DU loop (not DU-1) inan 
OS2U-1 Kingfisher. The Receiver switch box is to the left of 
the loop, with a spare 2-band coil for the receiver behind the 
box. The transmitter control box is to the right of the loop. 
Partly visible on the shelf below the loop are left to right, a 
GE-5 transmitter, RU-7 receiver and LM-2 frequency meter. 
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control and the loop azimuth for the 
deepest null. (There isa slight interaction 
between these two adjustments.) The null 
will be very close to, but not right at the 
resonant frequency. The manual alludes 
to this effect in the “B-Bearing” paragraph 
in the “Operation” section. 

I have been using this technique to 
listen for other beacons on the same 
frequency as local beacon BG on 332 
kHz. I can null BG to the point of 


inaudibility and so have been able to 
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listen on the frequency for long periods. 
As of this writing I have not heard 
anything, but in the past have heard 
Canadian beacons at Thunder Bay in 
Ontario and one in Quebec on 332 kHz 
and look forward to hearing them (and 
others) via D mode using this technique. 

A DU-1 can be seen in action on two 
youtube.com videos prepared by Mike 
Sapp (WA3TTS) in reference 7. Mike 
has done extensive monitoring of WSPR 
signals on 630 meters using his DU-1 
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loop and has compared the results with 
reception using outside e-probe and EWE 
antennas. Mike has found that the DU- 
1 hears many of the signals his outside 
antennas can, typically (but not always) 
weaker than when using his EWE 
antennas. Mike has been surprised at 
how well the loop works in comparison 
with his EWE antennas, especially when 
considering how much effort is required 
in setting up outside antennas and getting 
their feedlines shielded from local noise. 
His conclusions are based on hundreds 
(if not thousands) of WSPR reception 
reports. Mike wrote a prize-winning QST 
articleon EWE antennas: A Reversible LF 
and MF EWE Receive Antenna for Small 
Lots that appeared in the April 2019 
issue. You will not find a better judge 
than Mike on the performance of the 
DU-1. 

More on Direction Finding with the 

DU-1 

In using the DU-1/RU combination 
over a period of time, and studying its 
operation for its intended use in 
navigating, I have been struck by just 
how involved and error-prone the process 
of aircraft homing using the DU-1/RU 
equipment could be. To document the 
actual steps I made up the following 
scenario: 

Assume the airplane is equipped with 
an RU receiver, a DU-1 and an LM 
frequency meter, and that you are flying 
in what you believe to be the correct 
direction. Now assume that you need to 
retune the receiver to an unanticipated 
station and then home-in on that station’s 
signal. Further assume that the station is 
distant enough to be below the noise as 
the equipment is being set up. And finally, 
assume that the set-up calibration, 
magnetic compass and _ loop 
compensations/corrections are up-to-date 
and correct. 

Based on these assumptions, the 
following steps would be required: 
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* If necessary, change the RU plug-in 
coil. 

¢ Find the homing station’s frequency in 
the LM calibration book. 

* Calibrate the LM using the appropriate 
crystal calibration frequency and LM dial 
setting. 

¢ Set the LM dial to the frequency of the 
homing station. 

¢ Use the RU calibration chart to set the 
receiver close to the station’s frequency. 
¢ Tune in the LM’s signal on the RU to 
put the receiver exactly on frequency. 

¢ Using B mode, peak up the loop 
amplifier on the received noise. 

* Rotate the loop to align it with the 
airplane’s course. 

¢ Continue flying until the expected 
signal becomes audible. 

¢ When the station is strong enough, 
rotate the loop until the signal is nulled. 
¢ Flying a course that keeps the signal 
nulled will take you to the transmitted 
signal. 

Imagine doing all of this in a cold, 
noisy airplane at night, all the while 
keeping an eye on the fuel gauges. 

Some Final Comments 

I have a long-standing interest in both 
VLF listening (reference 8) and small 
receiving loops. Decades ago I built a 
tunable loop for the AM broadcast band 
with cross arms of about one foot in 
length. It worked so well that I built a 
rotatable version with 4 foot arms that I 
mounted on a floor stand. At first, I 
could rotate it inside my shop but before 
long the shop filled up to the point where 
it could not be turned at all. Occasionally 
I would move it into my back yard and 
often wondered what my neighbors 
thought was going on with that odd 
looking contraption. I have never quite 
gotten around to moving the DU-1 
outside but when I do, given its small 
size, | doubt that my neighbors will notice 
it at all. 

Today there are few other WWII 
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vintage loops that are usable in their 
original un-modified condition, i.e., loops 
that are practical to install in a radio 
shack and use more or less as-is. One that 
comes to mind is the BC-973 receiver, a 
WWII vintage radio direction finding 
receiver, employing a rotatable dual 
crossed loop (reference 9), which requires 
only a dynamotor or AC supply. 

Today when I use my GPS navigator in 
my car I can continuously monitor my 
location to within a few feet and have 
available real-time driving instructions 
on how to get anywhere I might want to 
go, all without having to know anything 
about navigation. This sometimes makes 
me think about the training, knowledge, 
attention to detail (and a measure of 
good luck) required to get any usable 
navigation from a navigation system like 
the DU-1/RU, and reminds me that 
modern GPS navigation is a miracle of 
technology that we now simply take for 
granted. 

My interest in the DU-1 comes from 
my interest in WWII radio gear, naval 
aviation, loop antennas, and the like. It is 
from that viewpoint that I find the DU- 
1 to be so interesting. Using it in its 
original/unmodified condition with 
receivers of the same vintage and hearing 
actual signals is satisfying in a way that 
reception using modern equipment never 
is. 

The DU-1 was already obsolete when 
it entered service just before WWII, but 
nearly 80 years later it is still a first-class 
receiving antenna for the lowand medium 
frequency bands. The factors of its small 
size, rotatable loop, and excellent 
performance have made it a welcome 
addition to my shack. 
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On The Bench 


Heath SB-620 Scanalyzer Trace Centering Repair 


By Charlie Liberto, W4MEC 
Hendersonville, NC 
mjcal77@yahoo.com 


In this day and age of touch screen 
band scopes on transceivers and ports to 
send the screen data to televisions as big 
as a freight car, there was a day when we 
were happy to have the Heathkit offering 
of the HO-13 Ham-Scan, and later, the 
SB-620 Scanalyzer. I do not own a rig 
with a built in band scope or a freight 
car size TV, but I do own one each of the 
HO-T3\ and SB-G20)) [iis is: inogea 
refurbishment story, 
just an odd problem 
solved. 

My SB-620, hooked 
to a HQ-170A and its 


morning on my trusty 620, and 


resistors in the horizontal circuit must 
have gone south. Of course the easiest 
thing to do was replace the horizontal 
sweep amplifier tube, which was supposed 
to be a 12AU7, but turned out it was a 
12AT7, not sure how I missed that years 
ago. But the tube did not fix it, either a 
new AT or AU7. Interestingly, a 12AX7 
did allow it to make a proper trace, and 
with its higher gain compared to its 
brothers, that lead me to believe the 
problem is a little more involved. Maybe 
one of those hi-Meg units actually was 


bad. 


S= 


455° kev lB, jewas ithis is as far as it would adjust 


working just fine for a ito the left. 
couple years. One 
morning I turned it on 
and the trace was now 
starting on the right 
side of the screen, and 
horizontal position 
would not bring it 
back. UNy -itest 
thought, one of those 
10 Meg and higher 
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Not so! I checked 
everything with 
nothing showing up 
even as remotely bad 
or at their limit. What 
about that neon lamp? 
Nah, what can go 
wrong with a neon 
lamp? It was happily 
flashing away, 
triggering and 
discharging the sweep 
cap. So, I attempted 
to remove it and 
substitute another, 
and of course, what 
happens with old 
neons happened with 
this one, the lead broke 
off right at the glass. 

Well, that is a Type 
83 neon lamp, which 
has a different current 
demand that many 
others. I tired NE2, 
NE51, B1A, a couple 
mystery lamps, all 
giving bad results, 
basically starting the 
sweep on the right side 
just as the original did. 
I did find one mystery 
lamp that almost 
worked right, but the 
ramp of the saw tooth 
looked like a bear 
sleeping Paps 22 
hammock, all curved 
on the bottom. 

A little research revealed the 83 lamp is 
no longer common. I found them, ranging 
in price from a bit more than $3, up to 
$24 each on the internet. Then I found 
Electronic Surplus in Mentor, OH, and 
they had 5 for $14.98, well that is less 
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The original 83 neon lamp was 

“flashing away and generating an 
offset sweep. This new 83 cured all 
Ils in this situation. 


amp measure 23 volt rise abov 
0 VDC for a 73 DCV peak 


tart of sweep was measured with 
ertical on DC and was +50V. Ramp 


[This was measured at the wiper of R64, the horizontal 

idth control on the back panel. You must use a 10:1 
scope probe, a 1:1 will load the circuit excessively. Sweep 
speed was 10us cm, but the 620 was set to 'Variable’ anda 
convenient speed. 


than 3 bucks a piece, but a heck of a lot 
more than the 15 cents Heath would 
charge you for if you needed it back in 
those good ol’ days of glowing filaments 
when the only thing with a transistor was 


a code practice oscillator. 
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Partial schematic for the SB-620, the NE-83B is shown in the darkened area. Chuck 
Penson (WA7ZZE) noted in his first version of his Heathkit book, 1995, that an NE- 


83 was hard to find at that time! 

My five lamps 
arrived quickly, I 
immediately put one 


No other component was changed. | 


Uke and the trace came — _The new 83 neon installed, and the ; 
back to per fect _ trace returned to its proper place. 


centering and left right 
movement with the 
position control. It is 
critical in this circuit, 
that the start of charge 
voltage on C43, the 
sawtooth generating 
cap, and the firing 
point, especially how 
much current it draws 
at firing, is critical in 
sweep placement. This range of voltage 
sets the bias on the 12AU7, which is 
offset by the horizontal position pot to 
center the trace. Wrong bias yields wrong 
range of horizontal deflection plate 
voltage and wrong positioning on the 
screen. Other non-83 neon lamps, fire at 
the wrong point, do not discharge C43 


sufficiently before the charge cycle starts 
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again, and offset the trace to a spot the 
controls don’t have the range to 
compensate for. So, if you also have a 
‘620 with a deflected trace, check out 
that 83 neon bulb. 
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Also, the schematic on page 11 of ER 
#375, August 2020, is not correct. It was 
inadvertently held over from ER #375, 
so please ignore it. John Hecht (K6KOI) 
did not include a schematic because the 
article was his version of an article by Bill 
Bruno (W3KBS) in the April 2020 issue 
#371. John Hecht built his version with 
a toroid power transformer and that was 
the article’s intent; by coincidence, the 
maker (AnTek Products Corporation) is 
the same as in Tom Marcellino’s article 
in this issue and both were purchased via 
an eBay sale! John says if there is enough 
interest, he will provide a schematic fora 
future issue so please let the editor know. 

In the description of the cover photo 
on ER #375, Jerry Robinson’s call is 
wrong. N4KJ is Jerry’s correct call and 
the page description 1 is correct. That 
was the editor’s typo. (Thank you, Ben 
Booth!) 

In the short article Spooky Electronics 
on page 21, I mis-read my own notes and 
there was a decimal place missing when | 
did the calculations to find the real 
component of the complex impedance. 
Below is the correct data: 

¢ 100k metal film = 63k at—56 degrees, 
real component of resistance = 33.2k, 

¢ 100k carbon film = 60k at —55 
degrees, real component = 34.4k, 

¢ 100k carbon comp = 36k at —64 
degrees, real component = 15.7k. 

The “spooky” part remains because 
there were no problems with dirty crystal 
sockets or crystal pins, damaged wiring, 
or poor soldering after pulling the 3rd 
twice to check 
everything. As of this writing, the USB 
crystal is still behaving normally with the 


mixer subchassis 


100k carbon film resistor. 
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Dear Ray, 

Your piece on Spooky Electronics stirred 
up some memories so I thought that | 
would pass them along. 

I had an odd experience at home while 
rebuilding my wife’s treadmill. When 
the white coating that the walking belt 
ran on wore off I slid a sheet of high grade 
plastic under it and screwed it down. 
When I tested it my hair began to stand 
up and I was able to draw very painful 
12-inch arcs from the hand rail. We had 
to wear a ground strap until the walking 
belt was replaced with a new carbon 
impregnated one. 

When I tested dielectric withstanding 
voltage of transformers at work up to 
1500 VAC I would sometimes feel 
stinging on the inside of my elbows. | 
eventually figured out that the conductive 
fibers in my ESD smock were picking up 
the voltage though air like an antenna 
and arcing to my body. I always wore a 
short sleeved short under it. This 
happened more frequently if the humidity 
was higher. I stopped wearing the smock 
while doing this test. The military finally 
realized that they were setting up a 
condition that might cause latent failures 
and reduced the test voltage by 25%. 

It was always a chilling experience to 
walk into a lab and see a long orange 
hooked fiberglass pole for pulling your 
buddy away when they were being 
electrocuted. 

Keep up the good work, 

Ken Ladd 


Spooky Electronics, Part Two 
By Ken Ladd 
S20 ESS ot 
Mpls, MN 55417 
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It isa little known fact that even military 
grade carbon resistors absorb moisture 
from the air that causes the resistor value 
to increase. My lab partner, Jerry 
Christenson, would precondition (bake) 
such parts and then they were stored ina 
dry nitrogen cabinet before assembly. 
After assembly and cleaning the assembly 
was coated to seal them. Plastic body ICs 
would also absorb moisture from the air 
and sometime literary explode when 
soldered so they had to be stored and 
coated in the same manner. | think that 
it might not be unusual to find out of 
tolerance carbon resistors in old devices. 

Back in the day one of our engineers 
discovered that the voltage of Zener 
diodes would shift during the soldering 
process and after some amount of days 
return to its normal voltage. 

My area of expertise was with 
GMb nee Gl 


monitored the packaging materials that 


electrostatic discharge 
our suppliers used. I would rub the empty 
container on my blue jeans five times and 
read the charge level with my field 
strength meter. Doing this I developed as 
30kV. modern 


components are sensitive to as low as 50 


much as Some 
volts. To give some perceptive to this the 
human body cannot detect a static shock 
until it reaches a level of 3 kv. We were 
originally taught that once a component 
was solder into to an assembly it was safe. 
We now know that the exact opposite is 
true. 

We had some sketchy information that 
indicated that some resistor values on a 
satellite in space had changed value and 
that the effect had been caused by static 
electricity. Sometime later, a military alert 
indicated that the section of one particular 
military specification dealing with static 
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electricity precautions had inadvertently 
been deleted. Upon investigation | 
discovered that this pertained to the RNC 
type designation class of resistors which 
are the metal thin film type. Since we 
stocked and used this class of parts I 
requested that we test the sensitivity of 
this part type. I was given a group of parts 
that I serialized and measured using our 
HP-4192A impedance bridge. We then 
sent them to Roger Peirce’s lab, where he 
exposed them to a controlled level of 
static electricity. Upon return to me I set 
about reading the values. When I did not 
get a reading on the first sample I thought 
to myself “this is a bad time for the 
bridge to go down!” When I got some 
obscure readings on some of the samples 
I discovered that the value of the first 
sample was so high that it was out of 
range of the bridge. 

Roger, who travels around the world 
teaching BSD awareness classes and 
troubleshooting manufacturing, 
immediately changed his classes and wrote 
an article titled BSD Susceptibility of 
Precision-film Resistors for the September 
2006 SMT magazine. The higher that 
value the more sensitive they were which 
must have to do with the thinness of the 
film. 

While we are probably safe working 
with very old components we need to 
take precautions when working with 
newer types. 
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The Watkins-Johnson 8617-8618 (A & B) Series Receivers 
Part 3, Comparisons, Details and Some Clarifications 


By Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


A List of the Cards Employed in the 
Various WJ-8617/WJ-8618 Versions 

While each card location can be easily 
found. .for:. the. {A’** Bs ander BoSay 
versions on the tables shown in Fig. 20, I 
think it is useful for many readers to 
report here a list of all the right card 
numbers for the “A”, “B” and “B-S1” 
receiver versions. 

So, apart from the Power Supply (A1) 
and the Spectrum Monitor (A2) sections 
— that are identical or at least very similar 
in all the receiver versions, let’s take into 
consideration the RF/IF (A3), the Digital 
I/O (A5) and the Synthesizer subchassis 
(A4). 

RE/IF Subchassis and Mainboard (A3) 

The first unit of this subchassis at the 
rear of the receiver is the A8 Antenna 


Switch module (794128 or 794128-1) in 


> SIONAL 
STRENGTH 


aneentenanansaacons 
| | 


Ss Sos 
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all the receiver versions. Only in the 
B17-S1 version the antenna switch card 
is replaced by an LNA (Low-Noise 
Amplifier) card 796460-1, but the added 
gain often causes overload at lowest 
frequencies and often makes the receiver 
almost unusable. . 

The A3Al1 UHF Preselector card 
(794111 in the “A” or 796414-1 in the 
“B” and “B-S1” receivers) follows in the 
most frequent case that the radio is 
equipped with the “FE” option (that 
extend the reception range to 1,100 
MHz). 

The A3A2 UHF Pre+Mix (794114-1) 
is the subsequent card in the “A” receivers 
version, while in the “B” and the”B-S1" 
radios the correct A3A2 card is the 
796415-1 instead. Furthermore, in the 
“B” and “B-S1” receivers there is an 
additional A3A22 module (798079-1, 
UHF L.O. Synth). 

The A3A3 VHF-Hi Preselector card 
(794094 in the “A” receivers, 794094-1 


in the “B” and “S1” receivers) follows in 


Figure 24: A WJ-8617B5-S1 Receiver Tuned to 7,080 kHz LSB 
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the chain, before the 
A3A4 VHF-Lo 
Preselector card 
(794095-1 bothin the 
“A” and in the “B” 
and “B-S1” receivers). 

Then there is the 
A3A5 20-500 MHz 


Preamp card 
(794097-1 in the “A”, 
Be and SBeS 1? 
receivers). 


The A3A6 Ist 
Converter module 
follows, the module is 
named 794096-1 in 
the “A” receivers and 
794696-2 in the “B” 
and “S1” radios. 

The following 
module in the chain is 
the A3A7 2nd 
Converter module 
(714006 in the “A” 
receivers, 716003-1 in 
the “B” and “B-S1” 


radios. 
Then the AGC 
Amp A3A8 card 


(784001-1 in the “A” 
receivers, 784002-1 in 
the. B and? B-S1” L 


6rEe ASY 


ad 


Ut: BOBBIE ALA: 


fin 


si 
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radio follows and 
precedes the BW 
Filter modules (4 in 
the “A” receivers, from A3A9 to A3A12, 
5 in the “B” and “B-S1” receivers, from 
A3A9 to A3A13). 

The A3A13 Video/Audio/COR card 
794112-1 follows in the “A” receivers, 
while in the “B” and “B-S1” radios the 
Video/Audio/COR card is named 
796233-1 and is located in the A3A15 
slot; in these receivers there is not a slot 


named A3A13, and the A3A14 slot hosts 
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Figure 23, ASA3 Microprocessor Cards Comparison: “A” - 
top, , “B” - mid, “B-S1” - bottom 


the stock “SSB Bypass” card 798074-1 
or the optional SSB demodulator 794188- 
Li; 

In the “A” receivers, the A3A14 slot 
hosts the 724009-1 (or the 794009-1) IF 
Out/AM & CW Det. card, there is some 
confusion in the W-J manuals about the 
right card number; the corresponding IF 
Out/AM & CW Det. card 724016-1 in 
the “B” and “S1” radios is placed at the 
slot A3A16 instead. 
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The A3A15 to A3A18 slots of the “A” 
receivers host the four FM Detector. 
modules (each paired with the 
corresponding BW module), while in the 
“B” and “B-S1” radios the five FM 
Detector modules are hosted by the A3A7 
to A3A21 slots. 

The above mentioned Audio/Video/ 
COR cards (A3A13-794112-1 in the “A” 
receivers, A3A15-796233-1 in the “B” 
and “B-S1” radios) send the various 
outputs to the rear panel connectors of 
the unit. 

Digital Input/Output Subchassis and 
Mainboard (A5) 

The A5 Mainboard of the WJ-8617 
and WJ-8618 receivers (all versions) hosts 
the ASA1, ASA2 and A5A3 slots, there 
are reserved for the RF Interface, 
Synthesizer Interface and Microprocessor 
cards respectively. There are also six 
empty slots remaining (Option Slot 1 to 
Option Slot 6), each of them is reserved 
for one (or more) specific option(s). 

The ASAI (RF Interface) card hosts 
the cards 794108 in the “A” and “B” 
version, that card could be replaced by 
the 794108-6 card in the “B-S1” receiver 
versions eventually; 

The A5A2 (Synthesized Interface) card 
is of the type 794110 (various versions) 
in the “A” and “B” receivers, and of the 
type 796321-1 inthe “B-S1” radios. That 
cards is equipped with S1 (and S2 
eventually) dip-switches, whose settings 
I have already talked about; 

The A5A3 (Microprocessor) card is of 
the type 794109-X (various versions, all 
with four EPROMs) in the “A” and “B” 
receivers, and of the type 796353 (with 
two EPROMs) in the “B-S1” radios. 

Synthesizer Subchassis (A4) 

In this section are located three slots 

(A4A1, A4A2 and A4A5) towards the 


receiver rear, plus other slots in the front 
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compartments. 

The A4A1 slot is reserved for the 10 
MHz Reference Generator module 
(794098 in the “A” receivers, 798028-1 
in the “B” and “B-S1” radios. In the “A” 
receivers, the stock Reference Generator 
module (that has a frequency stability of 
10-6 ppm) can be optionally replaced by 
the High-Stability version 794139-1 
(with a frequency stability of 10-7 ppm). 
In the “B” and “B-S1” versions, the stock 
Reference Generator module 798028-1 
has already High-Stability characteristics 
and doesn’t need any replacement. 

The A4A2 slot hosts the 1st LO Synth 
module (774003-1 in the “A” version, 
778001-1 in the “B” and “B-S1” receiver 
versions), while the A4A5 slot is reserved 
for the BFO modules (various types). 

The simplest BFO version is the 
794179 card; there were available also an 
SSB BFO card (794195-1) and Variable- 
BFO cards (794149 for the “A” receivers, 
798029-1 for the “B” and “B-S1” radios. 

While the SSB BFO card can directly 
replace a stock BFO card in every receiver 
version, installing the optional Variable- 
BFO (VBFO) card requires adding some 
connections on the receiver chassis 
bottom, as it is clearly specified in the “B- 
S1 Supplement” manual’. 

The slots in the front compartment are 
A4A3 and A4A4 in the “A” receivers, 
while the “B” and “B-S1” receivers are 
provided with an additional small 
compartment reserved to a new A4A6 
module. 

In the “A” receivers, the A4A3 slot 
hosts the 774004 2nd L.O. Synth card 
and the A4A4 slot the 774005 3rd L.O. 
Synth card, while in the “B” and “B-S1” 
receiver versions the A4A3 and the A4A4 
slots are reversed (look at Figure 20): the 
new A4A3 slot is reserved for the 778002- 


1 Translation Osc. unit and the new 
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A4A4 slot hosts the 4.4-5.4 MHz 
Synthesizer unit (776002-1). 

The A4AG slot that is present the “B” 
and “B-S1” receiver versions hosts the 
798043-1 535 MHz Generator unit 
instead. 

WJ-8617 and WJ-8618 Receiver 
Options for the “A”, “B” and “B-S1” 
Versions 

Installing an option in a WJ-8617 or 
W-8618 receiver (any version) is a 
relatively easy task, most options require 
pluggin a card into a reserved slot on the 
A5 Digital I/O mainboard of the receiver 
chassis. But we have also to consider 
some important aspects, first of which is 
that every option card must be inserted 
into a particular Option Slot that can 
support it. In other words, you are not 
allowed to insert an option card in any of 
the slots. 

In the following lines you'll find a list 
of the most useful WJ-8617/WJ-8618 
options and some advices on how to 
install them. 


Bae = oe 
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Let’s start from the Option Slot 1. 
This slot accepts the “EM” (Extended 
Memory) option cards (RAM card: 
794137-1, EPROM card: 794136-1) in 
the “A” receivers only. Both the cards 
(the RAM card is the most desirable) 
allow a number of new memory locations 
depending upon the number of the [C’s 
present in the option card (about 1,500 
new locations when all the 12 RAM IC’s 
are present). Installing an EM Option 
card consists of simply plugging the circuit 
board into Option Slot 1 of the Digital I/ 
O Motherboard, the option slot 
connector provides full access to the data 
and address busses of the microprocessor 
and the required control signals. 

It must be said that it is not 
recommended to install the EM cards 
794137-1 and 794136-1 into the Option 
Slot 1 of the “B” and “B-S1” receivers, as 
this slot is specially designed for accepting 
the RTC/EM (Real Time Clock/ 
Extended Memory) cards 796185-1, 
796185-2 and other variants, as specified 


FREQUENCY Mux 


Figure 25: When a WJ-8617B (or WJ-8618B) radio is of the “S1” version, pressing 
the “MAN” button when turning the receiver on allows to show the receiver model 
and the software version for a short time (WJ-8617B model, software version 3.19 


shown in the picture). 
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in the options manual’. 

The Option Slot 2 accepts the DRD 
(Digital Refreshed Display) card (794122 
in the “A” receiver version and 796217- 
1 in the “B” and “S-1” receiver versions. 
Again, the installation of this option 
consists of simply plugging the circuit 
board into the proper Option Slot 2 of 
the Digital I/O Motherboard; a new 
connection to the receiver rear panel is 
also required, however. 

This option is operational in the Scan 
mode and provides a signal strength vs 
frequency plot of the frequency band 
being scanned. 

The Option Slot 3, both in the “A” 
and in the “B” and “B-S1” receivers, is 
reserved for the BITE (Built-In Test) 
option card (794151-X in any case). The 
installation of such a card requires new 
connections to the receiver rear panel 
and also needs to be enabled by the 
receiver software; the BITE Option 
performs up to 16 operational receiver 
tests. 

The Option Slot 4 accepts a RS-232 
(794115 in the “A” version, 796617-1 in 
the “B” and “B-S1” receivers) Remote 
Interface card, or an IEEE-488 (794116 
in the “A” version, 798044-1 in the “B” 
and “B-S1” receivers) GPIB Interface 
card. The option installation is simply 
performed by pushing a card into the 
slot, but also proper connection cables 
and a connector in the rear panel of the 
receivers have to be added. 

The Option Slot 5 can host either the 
RLOG option card (724017-1 in the “A” 
version, 796617-1 in the “B” and “B-S1” 
receivers; please notice that the same 
card number is also used for the RS-232 
card seen above!) or the ASO (Audio 
Scan Output) option card (794150-1 
both in the “A”, “B” and “B-S1” receiver 
versions). 


46 Electric Radio #376 


The Record Logging (RLOG) option 
provides the receiver with the capability 
of logging signal contacts on an external 
line printer or on a computer terminal, 
while the Audio Scan Output (ASO) 
option provides a choice of audio 
frequency outputs or DC voltage outputs 
representative of the receiver's tuned 
frequency. Both options require 
additional connections to the rear panel 
and must be enabled by the receiver 
software. . 

Finally, the Option Slot 6 is reserved 
for the NRT option card (798069-1 both 
in the “A”, “B” and “B-S1” receiver 
versions). The Noise Riding Threshold 
(NRT) option measures the ratio of a 
signal carrier level to the IF background 
noise and activates the audio and COR 
(carrier operated relay) outputs when the 
operator selected threshold is exceeded. 
In practice this option (that doesn’t either 
any enabling by software or additional 
wiring) acts a sort of Squelch control. 

Other common options involve card 
replacements in the A2 RF/IF mainboard 
or in the A4 Synthesizer mainboard 
instead: 

About the FE or FEX (Frequency 
Extension) options: the 500-1,100 MHz 
Frequency Extender (FE) or the 500- 
1,200 MHz Frequency Extender (FEX) 
option installation involves inserting 
three subassemblies into the A3A1, A3A2 
and A3A22 slots of the RF/IF mainboard 
and interconnecting them with proper 
cables. When the option components are 
properly installed, switch S1 on the 
Synthesizer Interface (A5A2) card must 
also be reconfigured permitting the 
receiver software to recognize the presence 
of the Frequency Extender option. This 
is accomplished by placing the switch 
way #6 of A5A2 (the one at the right of 
the switch looking at the component 


September 2020 


front side of the card) into the open 
position (i.e., pressed down toward the 
chassis mainboard). 

The IF and FM Demodulator 
Bandwidth options consist of paired BW 
Filter and FM Demodulator cards that 
have to be inserted into proper slots 
(A3A9 to A3A12 and A3A15 to A3A18 
in the “A” receivers, A3A9 to A3A13 and 
A3A17 to A3A21 in the “B” and “B-S1” 
radios). About 25 different pairs of cards 
(from 1.5 kHz to 10 MHz Bandwidths) 
were available of the “single-type” and 
more than 30 pairs of the “dual-type.” 

It is worth to specify that the use of 
“dual-type” cards must be enabled by 
setting the second way of the dip-switch 
S1 on the A5A2 Receiver Interface card 
(look at what I already remarked on the 
$1 way locations) to the open position 
(lever pressed down, towards the 
mainboard chassis). 

Of course, the “dual” IF BW and FM 
demodulator cards cannot be mixed with 
“single” ones in the same radio, and, 
furthermore, only paired cards (for each 
BW card there is a corresponding FM 
Demodulator one) have in any case to be 
used for best performances. 

About the SSB option, it is worth to 
specify that it cannot be installed in the 
“A” receivers other than at the Factory, 
while in the “B” and “B-S1” units the 
- installation is an easy task: it is sufficient 
to remove the A3A14 SSB Bypass 
798074-1 card and replace it with the 
optional SSB Filter and Demodulator 
794188-1 card. This card is provided 
with two 3.2 kHz (USB and LSB) 
Bandwidth filters, but for optimum 
performances is suggested that the first 
BW slot of the radio (A3A9) contains an 
IF bandwidth card of 10 kHz or less, as 
whenever the receiver is placed into the 
SSB detection mode it automatically 
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switches to IF bandwidth #1 and the 
remaining bandwidth pushbuttons are 
deactivated. 

This option also requires that in the 
A4A5 slot the stock BFO card is replaced 
with the SSB BFO card 794195-1 or 
with a VBFO Variable BFO 798029-1 
card. In addition, the #5 way (the second 
one from the right) of the S1 dip-switch 
that is present on the A5A2 Synthesizer 
Interface card must be set to open position 
to permit the receiver software to 
recognize the presence of the SSB 
Demodulator. Figure 24 shows my WJ- 
8617B5-S1 tuned to 7.080 MHz LSB. 

About the VBFO (Variable BFO) 
option, the Type 798021-1 card option 
installs in place of the standard BFO card 
(A4A5) and provides an operator 
controllable BFO frequency, during CW 
operation in the “A” and in the “B” or 
“B-S1” receivers. The card also acts as a 
fixed SSB BFO in the “B” and “B-S1” 
receivers provided with the SSB 
Demodulator card option, and its 
installation also requires new wiring 
(wire-wrap connections) in the bottom 
of the receiver chassis, but no activation 
by software. 

Finally, the WBO Output option 
(Wideband IF Output amplifier) provides 
the 21.4 MHz IF signal at one connector 
that has to be added to the receiver back 
panel; it consists of a module (Type 
724013-1 or 724013-2) enclosed in a 
metal box that mounts on the underside 
of the receiver and that is operational at 
all times without the need of additional 
enabling or operating procedures. Of 
course new wiring and cables have to be 
added. 

There were also some other minor 
options for the “A”, “B” and “B-S1” 
receivers available, and most of them are 
described in detail in the “A” and in the 
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B-S1 Supplement manuals (13), (15); a 
sort of option list can be also found on 
the usual Terry O website (Ref. 12 in 
Prev): 

An interesting option that can be 
homebuilt easily enough is the PKC 
(Pluggable Keyboard Control): you can 
connect a small 16-key keyboard to the 
A6J1 connector (male in the “B” and “B- 
S1” receivers, female in the “A” version) 
located on the bottom right of the receiver 
front panel. 

So frequency information can be 
entered into the receiver starting with the 
most significant digit and using keys 0 
through 9 (and the decimal key). As the 
frequency is entered, the receiver displays 
the keyed-in frequency. The actual tuned 
frequency of the receiver is not changed, 
from its previous setting, until the TUN, 
STO or LCK key are depressed. If the 
CLR key is depressed at any time, the 
receiver display and tuned frequency are 
reset to 20 MHz. 

Please look at my article that had been 
published on the Terry O’ website some 
time ago (16 ). 

Updating a WJ-8617B and/or a WJ- 
8618B to “S1” 

In the past years I received many advice 
requests asking if it is possible to upgrade 
a WJ-8617B (or a WJ-8618B) good 
working receiver to the latest “S1 version. 

For sure it is possible, provided you 
have at hand the needed parts (very few 
indeed). 

They are basically: 

° A spare ASA2 Synthesizer Interface 
card of the 796321-X version, complete 
and in good conditions; 

° A spare A5A3 Microprocessor card 
of the 796353-X version, complete, in 
good condition and provided with good 
U4 and U5 EPROMS carrying one of the 


latest software versions. 
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In most situations, the only required 
operations are the replacement of the old 
A5A2-Type 794110-X and A5A3 Type 
794109-X cards with the new one; the 
old Receiver Interface A5Al1-Type 
794108 card should work satisfactorily 
also in the upgraded receiver. 

Generally, no other work (new wiring, 
etc.) is required; but please notice that I 
never saw two perfectly identical receivers, 
so the situation can vary. 

In figure 25 is shown my WJ-8617B5- 
S1 receiver that shows the receiver type 
and the installed software version at power 
on (by pressing also the MAN button at 
the same time for a while). 

Hints, Tips and Final Considerations 

In all the versions of this receiver, the 
supply voltages to the microprocessor 
and memory devices are provided via a 
3.6V cylindrical Ni-Cd rechargeable 
battery (BT 1) that has been located in an 
empty compartment behind the receiver 
front panel. For sure this backup battery 
needs to be replaced with a fresh and 
more modern Ni-Mh type. It is not easy 
to find an exact replacement nowadays, 
but the compartment size allows to use 
also “battery packs” formed by 3x1.2V 
rechargeable units provided with a snap- 
in connector. It has to be said that the 
normal current drain from this battery is 
a bit high in the “S1” receiver version, 
while is only moderate in the “A” and 
“S1” versions. This could lead to some 
problems, as if the microprocessor does 
not receive a sufficient voltage at startup, 
the receiver refuses to turn on and many 
attempts have to be repeated at intervals 
several times, waiting for the backup 
battery to have sufficient charge. To avoid 
this unpleasant inconvenience it is very 
important to switch on and use the 
receiver frequently (the WJ-8617B-S1 


has not been made to rest!) and to check 
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BT1 for an acceptable output voltage 
frequently enough. 

About the plastic front buttons of the 
front panel, their replacement (i.e. when 
a different BW filter card is installed) is 
easy enough; but please do it carefully in 
order not to damage either the button 
itself or or the receiver front panel. And, 
whenever a button seems not to work 
and does not produce any effect, before 
checking the receiver circuits please verify 
that the plastic tab on the rear of the 
button is not broken...in such a case the 
button itself is not able to press the switch 
below adequately! 

Unfortunately there are no longer W- 
J service centers that can repair or align 
these receivers nowadays but one that is 
located in Rome, Italy; this firm is the 
former Watkins-Johnson Italiana and still 
services also the current Leonardo-DRS 
products for the Military and 
Government agencies'’; surely you can 
contact. Head* Italia: or its U.S: 
representative, but probably this is not a 
cheap solution. 

On the other hand, as in all other WJ 
products, the most frequent cause of faults 
is due to one (or more) shorted or broken 
tantalum capacitor(s). So it is advisable 
to check and eventually replace all of 
them (using proper rated and high quality 
components) in a board that is suspected 
to be faulty. 

About the availability of spare parts for 
these receivers, often something useful 
can still be found on the Internet; as far 
as I know, the Turkish eBay seller 
“anabellee3” (a renowned and honest 
guy) has a lot of spare cards and parts 
available at cheap enough prices". 

About the various WJ-8617/WJ-8618 
Series manuals, something can be found 
in the web in the mods.dk website; but 
for sure the preferred source is the Terry 
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©’ website, where you can find and 
download almost everything you need”®. 

Finally, some words on the latest 
receiver software. Thanks to Steve Pappin 
of the now closed PCS Associates, I have 
the latest versions of the “S1” software 
and I made them available by posting the 
file: WJ-8617 & 8618 B S1 Firmware.pdf 
to the BlackRadio Facebook page '”. 

Surely you may download the file for 
free, but please pay attention: it is not a 
“ pdf” file, it is really a “.zip” file renamed 
(not converted!) with the “.pdf” 
extension. So you have only to rename it 
as: WJ-8617 & 8618 B S1 Firmware.zip 
in order you can extract and use its 
content. I repeat, it is only necessary to 
rename only, not to convert the file! At 
the end of the extraction process you'll 
find some .bin files for flashing the 
EPROMS and instruction. 

A further advice: if you plan to purchase 
one of these receivers, please don’t forget 
to search also for two card extenders of 
the full-comb type 791884 version, that 
could be very useful for repairing or 
realigning your radio. 

Conclusions 

As for the numbers, about the high sale 
prices of these devices I have already had 
the opportunity to speak; about the 
quantities of the receivers that have been 
produced in the years, according to Terry 
O (Ref. 2 in Part 1), it is possible to 
estimate a production of about 25 units 
for the WJ-8617 prototype, of about a 
few thousand units for the “A” version 
(including variants) and of a total of 
under ten thousand units for the “B” and 
“B-S1” version (including all the many 
variants); the “B-S1” model remained in 
production until just before the end of 
the latest century. 

From time to time one of there receivers 
that had survived is offered on the 
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Internet, but the availability is now scarce 
enough and the prices are usually over $ 
1,000-1,500 for working and in good 
shape units. 

In my humble opinion the WJ-8617/ 
WJ-8618 “B-S1” receivers were the best 
and the last Watkins-Johnson “real” V- 
UHF receiver ever made; the model that 
had followed were either much specialized 
large units or DSP-SDR “black-boxes” 
only: great performances but scarce user 
satisfaction... I don’t like them! 

Once again, it is worth to notice that 
all the W-J radios are “surveillance 
receivers” rather than “communications 
receivers.” They were designed mainly 
for intelligence and surveillance, and this 
is the reason why there is no provision at 
all for using them associated to a 
transmitter: no antenna relay, no muting 
circuits, no kind of T/R switch. This 
implies a particular attention (and some 
mods eventually) when such radios are 
used in an OM shack: we must always 
ensure that no excessive RF levels can 
reach the front-end stages of the 
receiver(s) and that the switching speed 
of the T/R relay in use is fast enough. 

As I did in all my WJ-8718 Series HF 
radios, also in my WJ-8618A and WJ- 
8618B5-S1 I added a small audio power 
amplifier in the receiver. It is the usual 3- 
5 W amplifier based on only one IC 
(TDA2002-TDA2003) that can be found 
also in a kit form; it is powered by the 
+15 VDC taken from the receiver supply. 

The input signal to the amp is derived 
from the audio gain pot cursor and the 
low-impedance speaker output is 
connected to a jack installed in an unused 
hole in the rear panel of the receiver. 

The small audio amps have been located 
in the power supply section of the radios 
and have been secured to the receiver 
chassis by only one screw; no need for 
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extra holes! 

And... that’s all for now; the only 
purpose of this paper is to share 
information that could be useful for 
someone and I sincerely hope to have 
succeeded in this goal and not to have 
bored ER readers. 

Should anyone needs further details or 
any advice, for sure [’ll be glad to assist 
him. 

Part 3 References: 

hor eh http://watkins- 
johnson.terryo.org/documents/manuals/ 
WI]-8617B(S1)-&-W]-8618B(S1)- 
supplement.pdf; 

f 68 efrs: https://watkins- 
johnson.terryo.org/documents/hobby- 
tech-articles/WJ-8617-External-Keypad- 
Paolo-Viappiani).pdf. 

17. cfr. https://www.ebay.com/usr/ 
anabellee3? trksid=p2047675.12559; the 


name of the guy is Murat Hayan, 
anabellee3 is the name of his wife’s 
antique shop, in which a lot of W-J cards 
and parts can be found. 


18. cfr.:_https://www.mods.dk/ 
manual.php?brand=watkins johnson, 
and: https://watkins-johnson.terryo.org/ 


document-index.htm#misc; 

19.. Head. Italia}S. rel iformesly 
Watkins-Johnson Italiana), Viale 
dell’Arte 85 — 00144 Rome, Italy, tel: 
06-5744642, e-mail: info@head- 
italia.ccom, Website: www.head- 
italia.com. Representative U.S. Office: 
1101 South Arlington Ridge Road, 
Arlington, VA 22202. 

20. The FB address for the file is: 
https://www.facebook.com/groups/ 
174047703539572/files/. Then select the 
WJ-8617 & 8618 B S1 Firmware.pdf file 
for download and rename it to .zip 
extension. 


73, Paolo Viappiani! 
ERR 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 
Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 

Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 
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@- DEADLINE for Oct. 2020 is Friday Sept. 25! 


on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Navy Radio RU-18 Complete, 
Collins, Receiver 75S-1, 
WildbillKOIKP @ aol.com,303-229-461 1 


FOR SALE: Hallicrafters SX101 Receiver, 
HT32 Transmitter and HT33 Amplifier for 
sale as a package deal. $800.00. Pick up 
only. Steven J. Airola, W6RXK, 
stevenairola@att.net 209-770-3263 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SSB Adapters from Treetop Circuits 
¢ Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


e SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE - Working and artfully restored 
by John Svoboda W6EMIT: Collins 32V3 
Transmitter - $550; Hallicrafters SP-600 
Receiver - $550; Gorgeous Johnson 
Viking 500 w/ PS/cables - $2500; 
Hallicrafters HT-20 transmitter - $325; 
Lafayette Receivers HE-10 - $200, HA- 
350 - $250, and HE-80 - $125 each; and 
Yaesu FT902DM transceiver - $525. The 
following are not working: Multi-Elmac, 
PMR-8 Receiver, AF-68 Transmitter w/PS 
- $250; TWO each Hallicrafters Receivers 
SX-28 and SX-42 - $75 each. Contact 
Frank KBOW, fdellechaie @ sbcglobal.net. 


FOR SALE: Propeller Pitch Motor for giant 
big antenna used $490 plus shipping 
indicator available. Toshihiko Yamada, 
7107 175th PL SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


UHF & More 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC -C - DIN- FME-N-SMA-TNC- 


Attenuators - Loads & Terminations- Component Parts- 
Hardware- Mic & Headset Jacks 

Mounts - Feet - Knobs- Speakers - Surge Protections- 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 


~ 
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FOR SALE: TMC package: GPR-90 RX, 
MSR-9 SSB Converter, MSR-4 (CV591A) 
converter, O-672/URA-28 Exciter unit (no 
pwr supply or cables). Misc items: Tek T- 
922R LF scope Dumont 304 antique scope 
Jerrold 602 TV Sweep Gen. HP-5230 LF 
Counter 6 ft relay rack on wheels Bill, 
W3FMI, nagelbill @ earthlink.net 


FOR SALE: Dymek DAQ tunable loop 
amplifier with DL4 ferrite loop. 120 VAC. 
530 kHz to 1900 kHz. Ferrite loop rotates 
and tilts Good, working condition. Photos 
available. Asking $150, plus ground 
shipping. Gary Peterson, KOCX, Rapid 
City, SD kzerocx @ rap.midco.net 605-484- 
5893 


FOR SALE: Collins 310B-1, converted to 
a B-3. Email buddyh@bellsouth.net for 
pictures and details. Prefer local pick up. 
Buddy WB4ARK, Lake Wylie, SC 29710 


FOR SALE/TRADE: Radio books, 
magazines, catalogs, brochures, 
manuals, handbooks, parts, meters and 
components. NI4Q, POB 690098, 
Orlando, FL 32869. 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. K1TLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: 50’s 60’s Classic American 
ham-gear in exceptional condition. Your 
fair offer determines price. https:// 
www.qrz.com/db/W5JV. QSL WSsJV Doug 
Hensley, 5678 College Drive, Baton 
Rouge, LA 70806. (See my previous ER 
ads.) 


FOR SALE: SSB Adapters for Collins 51d, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
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www.islandamplifier.com or contact John 
Stanford, KF6I, directly at 
wb8svn @ gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O00, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, https:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @yahoo.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 
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The Collins 75A-4 Handbook 

This is a newly revised and expanded 232 page bound book with a soft cover, and having 
all the factory service bulletins from the Collins Radio Company, and Collins Addendum 
info not in the service bulletins. It Includes all-new articles never published in Electric 
Radio, plus all thirty-three 75A-4 articles printed in Electric Radio since 1989, some of 
which are out-of-print in the back issues. Many pages are now in full color. 

This expanded version highlights the history and development of the 75A-series of 
receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual-triode 
receiver mixer, commonly called a “Pullen mixer,” with information on its designer, Keats 
Pullen, showing his original mixer documents. Another special section details component 
identification in the 75A-4 so that repairs can be made efficiently. 

It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, W@ATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 


Contpited by eacan. 
Rado Magazine 


720-924.0474 


f Development 
“ Modifications €storation 
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ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


FOR SALE IKOM1IC7200 transceiver, good 
condition, little use. 400.00 obo plus 
shipping. Butch Gibbons, WB4NXK 704- 
609-899 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


WANTED: Archer Globe Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney Concord, NH 03301 603-591- 
1020 AB1BM@ARRL.net 


WANTED: Modulation transformer, UTC 
VM-5 or VM-4, or Chicago CMS-3. Gary, 
AF8L, gsteinbaugh@yahoo.com 513- 
967-8407 


WANTED: The following items or 
suggested sources for RT-18A/ARC-1 
Aircraft Radio: Control Unit, C-45/ARC1; 
Plugs AN-3106-20-1S, AN-3106-20-16P, 


BAND 


DD-103 Universal Digital Dial 
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DIGITAL ACCURACY FOR BOATANCHOR RCVR 


FREQUENCY 


| Electronic Specialty Products LLC 


Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO «IT IS A DIGITAL READOUT 

Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 


AN-3106-20-1P, Cannon Service Plug 
adapter or Mounting Base MT-230A/ARC 
with Cabling CX-1818/ARC 1 for rear of 
unit. Also, need Service Manual with 
schematics. Robert Luther, KG4LOQ, 
2115 Buckingham Drive, SW, Huntsville, 
AL 35803 


WANTED: The USS Wisconsin Radio 
Club, (Norfolk, VA.) is in need of 3 Small 
round pointer knobs that are used on the 
RAL8 or RAK7. USS Wisconsin Radio 
Club is a 501C. Contact Bill NSWM for 
donation or selling price 410-790-6072 
N3WM @yahoo.com 


WANTED: Brown Bros. CSA and “MTL” 
model keys; any 
BBMC literature, advertisements, scans, 
photocopies. Robert Baumann, WV@Z, 
1985 South Cape Way, Lakewood, CO 
80227, 303-988-2089, WVOZ@ARRL.net 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


~ MODE/ CAL 
I. 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: ATTENTION ALL ER 
AMATEURS -— Looking for any info on a 
Supreme SSB-6B Transceiver. If 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65 @ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WASWRE 


WANTED: Heathkit SB series AM filter, 
good condition. Hallicrafters SX-115 
Original manual. Bill, 
ke7kk @centurylink.net 605-343-1596 


WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWYV. 
agwnorden @ aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 
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WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” Dave, 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 
Inrush Current Limiters are now available from the Elec- : te : 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltmeterr,.........sccccssssssesossssssssssssseees SIIIS 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VAC) nrssscssessescsrcesseoseesenscssessenseseesensenssrencences 644.95 
Shipping, each limiter .............eseeeeeees seseeee $8.00 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Neceied Thr Lamiter 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-30 OM 
reducing device. The AB-1M is 150W. All models i 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 


Series 1 * Disk } 
R.L. Drake Co. 


System 
Requirements: 


Any computer with 

Ashe Arab Reader® enters the shack. 

formance will Qa 

Te ey These CDs were originally sold for 
fect $71.95, but are now available for only 


$24.95, which includes priority shipping. 
Electric Radio 
720-924-0171 or on the Internet: 
www.ERmag.com 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 


1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Priority shipping within the US is $8.00 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: 1930’s civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
BOW 07 17S “75 "Steve, K2DKT, 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


Hayseed Hamfest LLC 


Electric Radio #376 


Cedar Rapids, lowa 


CAN CAPACITORS fs 


can-caps.com 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 
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—ELECTRIC RADIO BACK ISSUES— 
¢ All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. , 
¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 
¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 
e Single Issues: $4.00 Each, Postpaid 
e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.00 Shipping 
© Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 
¢ Foreign Customers: Please Inquire for Shipping Rates 


NEW! The Collins 75A-4 Handbook: This is a newly revised and expanded volume produced 
by Electric Radio, (formerly the “75A-4 Modification Compendium”) having all the factory service 
bulletins from Collins Radio and Collins Addendum info not in the Service Bulletins. Includes all- 
new articles never published in Electric Radio, plus all 33 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues, discussing the background that 
lead to the 75A-4, plus everything from CQ, Ham Radio, and QST over the last 45+ years, now 
CSE DAGES, MANY I CONG esac ceattaccteenteccratennceates seeetctens ns tar enn eae meee $34.95 plus $5.50 Shipping 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
PES. SRO L ER ma sO. otR ha eae ET Ret eke $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- 17.00 pl ippi 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising. -----------------------------------------------nnnnn anna nance ence nnn enn neem nnennnnee $26.95 
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Holiow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
Oe Blue che Ato esate RAS OR OS, Se a en Re Ae Pe ad On SP ene eee $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


SE MTT PRE ALIG COLON sae oh sds cro +n ain vapip> sarvanie Ape vpgpp ai ns «Mee EE os Ju eaten duos Ce eee Se asineas po a $36.25 
Practical Radio Repair, Volume 2: Practical guides to vintage radiio repair and quite useful: Only 8 copies of 
PERRET INIET OES (3 LOOKS bacccuaceocve edhe, cnc ilns sagiigitinn dhs va clued arc cng <aIetAs Go onew Emm clan deta ceteige oP» $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
Bverv@ing- made my rallicratters. By Chuck Dachis --s4------s-=-+=--------e ae anne nner nnn nnn ennnnannne $26.95 


Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European CqUIPMENT.--------------------------nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS.------------------------------------nnnnnnnnnnmnmanan $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 


Poles, mentioning radio communications of the day. Now on close-Out Salé, -----------------------"2-=-= $6.50 
Tube Lore Il: This is the expanded, revised, and useful new edition of Ludwell 
Sibley’s classic book all about VACUUM tUbeS)...........cccceeeeeeeeeeeeeeeenenenereneeeeneaes $34.95 


is packed full of valuable information about test equipment. 166 color pages. -----------------------nnnrn-nnno" $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and AcCeSSOri@S---------------------------2n noon n nnn nn nn nnn nnn nnn nnn nnn nnnnnnnnnnnnmancmnnnnn nan nnn cman $37.95 


Practical Radio Repair, Volume 1 is out-of-stock as of June 8, 2020. This may be permanent. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK, aparently no longer available. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $7.50 each. 


For other books, please add $6.00 for media mail shipping for one book and $1.00 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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Tubes, Tubes, Tubes 


for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


ea) 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, | 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
9699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
| Pennsburg, PA 18073, 215-541-1099 


62 Electric Radio #376 


The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQYZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callis nowa 
club call held by the WA9ZTY Net. The 
WAQYZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


“Calling All Meckers!” 

Do you own a Meck transmitter? 
John Meck Industries of Plymouth, 
IN, made a transmitter starting in 
1949, also used the Telvar name. If so, 
please join our group: https:// 
groups.io/g/Meckers Or contact 
W9IRAN@arrl.net 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


DESIGN 


150V 


Makes it all easy 


Were you first licensed 25 years ago 
and licensed today? 


To Join or Renew, Visit: 
http://www.acwa.org/join-renew.ph 


For more information, please contact: 
om@qcwa.org 
eae 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599@aol.com Thanks 
Roger w8crk 


HAVE FUN 


and Science 
of Building with 
Thermatrons 


Available in the Electric Radio Bookstore! 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


| Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up fora 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
9/20 


W9ADJ 
James Beyer 


6213 Countryside Lane 
Madison WI 53705-1025 
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NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


; 73, David Schulman, WO@ERU 
ROCKWELL COLLINS HE-a0 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


